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(57) 

[jss^a] en trc-ai^nse* (7 

^y^U;W ^y-t£y{Lim M^ii'4- (n, n- 
^7U-;V75/) ^>X7;Vfk Kfc^x^yix 

[ft 2 8 5] 

hiss: CI] : 

E 1 _ R w R6 — K 3 

R R s r t R 4 

(flU HulB-USS: [I] fcfe^T, R 2 RZfR 3 im 
S^07U-;U»T$)D, R 1 RtfR 4 tixf^->IS 

if<D#^©a^*^wr§7u-;v», rs ~R8 as/ 



'X5 



[fisKPli] tibhrs en > cm > cm ) x 
« Civ] -?mzft%\£x (75/x^U;i/) ^y^y{t 



CH=CH 



V 



[flU tuf5-«S^ CD Kfc^T, R 2 &tfR 3 
«D7'J-;bST£D, R 1 S.tfR4 tiTia-iSiS 

(i) T^sn^-ru-^STSD 
[ft: 2] 

( 1 ) : 



^-CH=CHA /)-N 
R' 

aiu tuia-«a^ co k&^x, r 9 , r io > 

Rii, Ri2&tfRi3&£W;:|!-©X&gfc5»T*£o 

t\ *n tt, i -3A^sc2w±©fia«jxi± 

^f&ffi^j*ft:7j<fS*4->S, Xt±^b!K^3ST*fe 

§ D ) „ R5 , R6 „ R7 S.tfR8 ttSV»fc|^I— ©Xt4 

[ft: 3] 



HK5$ CI) : 
g 14 

[flU tu!3-^ [ID fcfcl/^T, R 14 , R 15 > R 16 
StfRi7«:£Wc^-©XW:g&SS'?&oT, TI2- 
»S (2) T^$n^7U-;l/STS0 

[ft: 4] 

HKSi (2) : 



R 1! 



20 



,23 



D 22 



(flU lulS-ttS (2) fcfcl^T, R 22 , R 23 , 
R 24 , RZ5&tfR 26 tO^£l^— ©X&g£5§"?&o 

n**^*, xttS{t*jianf»s. K r 18 , r 19 ^ 

R20R0 : R 2 i^SV^c[5]-C0X«^«aTfeoT, * 
[ft: 5] 



HKsS CI) 



J 28 O $0 0 33 



[fib, Huia-flfiS cm ) las^r, r 27 , r 28 , r 

29RtfR3o l; j; % />ft< fcfc lotfTfB-flM (3) T?« 

so 
[ft: 6] 



-HUSK (3) : 

n37 



K 38 ^ \ R S9 
(fib, fuHE-f£iS (3) fcfc^T, R35, R36^ 
R 3 \ R3a&tf R39ttSv»t|^— OXttSSSST?*' 



jR75/a-ea&So ) > r 31 ^ r 3 ^ R 33 K.tfR 34 &5 -efeSo ] 

t,44 „45 
R 4 0 !i 

[{IU fufB-HSsS [IV] fcfe^T, R 4 i&tfR 42 te5 
Wcfl-cOTi^&saTfeoT, Tf3-*S5£ (4) -v 

[ft 8] 

(4) : 



aiu tuia-flss (I) r 48 , r 49 s 

So ) > R 40 &tfR 43 te5Wc[SI-<9Xteg&?>aT*& 
ot, TIB-KS (5) Titans 7 U-;l/ST&D 

[it 9] 

HBK(5) : 



ii 46 E 

({ML, tufH-flS^ (5) £*5^T, R53, R5 4 , 

R55, R56 s R57 n R 58&tf R Sg&g^fc; — OXttS 

-Dtmmxi±^mm^mit7mt^ym, xnmit&m 

&T*&5o ) » R 44 ^ R 45 , R 46 S.tfR 47 «SV^c[WI- 

So ] 

Utl 0] 




CN 



\-<[>ch=ch^>ch=ch^Q)-n( ^ 

NC Ar 



[fflU Hula— JKSCtCfel/^T. A r 1 , A r 2 , A r 3 
^ct±TIE-^ (6) , (7) , (8) &tf (9) 7 



(6) : 



(R B0 0)n 



(T) : 
(R% 

(8) 
(E° 2 N)n 



(9) 
(E 63 Q)m 



(fiU luia-IS^ (6) , (7) , (8) RZI (9) 

7j<i!S G^VHi, A r i , A r 2 % A r 3 S.C/A r 4 £Q 
-r^T^-ftS (6) 07'J-/HTfe§t^t:H, R 

6o «^^ i y,±.<Dmmxamm<Dmt7mm 
d , r 6 w r ez«g^s i u±otasixt±^fiaffi©^ 

{LzKJR»"e&!K R 63 S.tf R 64 ^^n^ti, 5i^[SI- 

T?*D, ltt0~4O«a»T?**o ) ] 
[IMI13] tula R 6°©Jgg&£fetf 2-6 T&D, MIS 

«. 

[H*S4] TE-fiS do), (li), (l 

2) , (13), (14), (15)X(4(15')Tf 
S^n^>, IMJl2tcfaKL/cl£^ (75/Xf-U^) 

lit l 2] 



H®^ (1 Q) : 



B DO 0 



CH=CH-^^>-Cff 
NC" 



Q 



(fiU HufH— JKSC (1 0) £*5^T, R65{4jgj(5R2 
HES! (11) : 



3 



aiu tufB-fts (id t*3^r, r 66 «m^i 



NC O 



H&3$ (12) : 




(flU tulE-«aS (1 2) fcfc^T, R^igMn 5] 




(fib, Mia-fls^ (i 3) iz&^T, R^mmmi uti 6] 

HRS (14): 




({IU HufB-iKS (1 4) (cfev^T, RwtiJKiRai Wki 7] 




(ffiU HufEH&S (15) fcfc^Ts R 70 ««£5U Ut\ 8] 



HRS (15') : 

^P/=x /=<" /=V W 

N hQh!B<1I-Q-CIKH 

0 * rU 

(fib, MIH-MS (1 5' ) tC$3^T, R^ottflaHR 9, (16) -10, (16) -IK (16) -12 

i~6oiaaxtt^fiafijoMk7^g?sso ) x«(i6)-i 3^?ns, ft^^^iaiiL/iti 

[|f*il5] TiaS^S (16) — k (i 6) - x (75/xfJ;W ^y-tfyfl^fe, 

2, (16) -3, (16) -4, (16)-5, (1 [ft 19] 

6) -6, (1 6) -7, (1 6) -8, (16)- 

( 1 6 ) - 1 : 

CN 



N ^(JhCH= CH-<J>-CH= CH hQ- 
Q NC Q 



0CH„CH ; 



( 1 6 ) - 2 : 

CH 3 0 0CH 8 

CH 3 0 0CH 3 

flU^ ( 1 6 ) - 3 : 
(CH 2 ) 2 N 

Q NC Q 

N(CH 3 ) 2 



ii^: (16) - 4 




Hffift (1 6) - 8 : 



CH 3 

[ r 




(i 6) - l 2 



CHsO /~^\ 

N ^ x /Vch=chh( x /Vch^ch^ /Vn 

V^ 7 QCH 3 
(1 6) -1 3 : 



N h( n / Vch=chh( x /Vch=ch-( x 7 Vn 



I? 90 \ y 



[ffiU MfHHJSiS [XIX] fC*5^T, R 9 °, R9i, R ({IU Mia-IS^ (4 0) fcfc^T, R 9f \ R", R 

tfe lO^TIB-flSS (4 0) T?aSftS7 T'$?T, J tn6©^ft< fcfe— Otfzk^JS?, 
[{L2 1] zKHS"e&£„ ) , R 94 ^ R 9; \ R 96 &tfR 97 teS^ 

[11^7] Tf2-« cxx] T-asft*. nims 

^~ tSHKLfclf^ (75/7.^U;K> ^>-tf>fbim 

[<fc2 2] 



-»« CX20 



F 

CfIU MIS-flM [XX] t*V^T, R 9( \ R 91 , R 92 ttLfclf* (7577. f-U;l/) ^-trXfc^ 
RtfR 9 3^MI2Lrcfe(Di:^]i;Tfe^o ] [fb2 3] 

[ff5)<]18] tutBR 9C \ R 91 , R 92 RlfR 93 tt / >^< 
£fc-o**TlB-HK5£ (4 1) -?mZft%TV-)lMt! 



HR5* (4 1): 
E 104 0 



l ~ 6 CDlBSlXW:^«SRl0^b!K*a , ea6 0 > n it 0 
~5©«aST?*So ) o ] 

[IMS 9] TIB-JiSS (4 2) T*$Lt<tlZ, 11*11 
8£fBftLfcl£* (75/X^U;U) ^>Hf>fb-&*, 

[ft 2 4] 



(flU fufB-flM (4 2) fcfe^T, Rio4 (ij^ma 0) -6Xtt (4 0) -7T?^2ftS* If^7tI3f 

1«S10] TEBJfiS (4 0) - 1, (4 0)- [fb2 5] 

2, (4 0) -3, (4 0) - 4, (4 0) - 5, (4 

flKgi* (40) - 1 : 
CH 2 Q 



-<Q-CH=CH-^-CH=CH^Q>- N 

O f f Q 

MS* (4 0) -2: 0CHs 

Q ^ U ^ P 

O F F O 

(4 0) -3 : 
CH3 

Q F F Q 

( 4 0 ) - 4 : CH 3 
t-Bu 

O f f Q 

t-Bu 



mm& (4 0) -5 



0-t-Bu 



N-< x / VCH=CH 



F F 



*3t^(4 0) -6 ; 
CHs 



CH 3 



O-t-Bu 



F F 



(4 0) - 7 : 



CH 3 0 



CH S 



F F \\ // 



\ 1] tib-hm [v] x« cvi] r*mi£ft 

Z>4 - (N, N-^7y-^757) ^>X7;Vft K 
©'>fc< fct. : TfE-fiSS [VII ] "e£Sft«$> 

^x^y^xxT-^x^Tia-sss [vim 

i^X*:=^Ai&ii ; ztfc&vX, TIB 

-tts cn , cm , [in ] xa av] -pasns 
ex (75/x^U;K) ^y-tfXfc^Bjfcffs, ex 

Kfc2 6] 



-CHO 



CHO 



tfR72(i^-n-fn, TI3R 1 , R 2 , R 14 , R 15 , 

R27 % R28^ R40Xt±R41fCffl^-r*7'J-;l/»T?S 

0, R 73 S0-'R 74 tt^n^n, TI3R 3 , R 4 , R 1{ \ 

Rl 7> R29 n R30^ R42XttR«fcffi^f S7U-;l/S 
V^Zo ) 

[ft 2 7] 



S II 76 



(fiu tuie-iss: [vii ) ms [vim t^r, r 
R 77 , R 78 , R 79 S.riR 80 «^-n^n, T 

I2R5 , R6 % R 7 , R8 , R18 n R19 N R20 s R21^ 
R31 n R32^ R33^ R 34^ R 44^ R 45^ R46X^R47{ C 

[ft2 8] 



HRs5 CM) 



E 77 J| PV^X- 



X Ph s P CI 



B 1 



E 1 _ R W K 

P 2 -Jl'X.T 



cfiu mie-tts en tc^r, r 2 ms^ im 

Wb2 9] 

HUSK ( 1 ) : 

gin g9 



({SU HuE-flSi^ (1) fcfcl^T, R9 , Rio, 
R ii, R iz&tf R i3te5Wc|!fl-<DXteSfc3S"efco 

& 0 ) , R5 , R6 N R7 RtfR 8 JigU^-OXM: 

[{k3 o] 



HEs* CD) : 
R 14 

[II U fufE-fSS [II] fcfc^T, R 14 , R 15 , R 16 
Rtf R 17 «EWc^-£DXte^&3S"££oT, -re— 

JftS (2) T*a$ns7U-;i/Si?SD 

[ft 3 1] 

HftSi (2) : 

E 2r 



-CH= CH- 



(flU luiBHKS (2) fcfcV^T, R22, R23^ 

n&©^ft< fcfe lOstftklRlg^ '>7/S, - has 
[{fc3 2] 



27 - Vc 

>hQ-cb=chhQ^ch=ch^Q>-i 

28 „30 D 33 



E 28 

MIL, MIB-flSiS [III ] fcfci^T, R 27 , R 28 , R 
29^t>*R3o«, < t fe 1 otfTiB-l!K (3) TfS 

[fb3 3] 

■« (3) : 



SO 



({IU tulB-IS^ (3) tc^V>T, R 35 , R 36 , 

) » R 31 , R 3 ^ R 33 &rj : R34^5 

Wk3 4] 



>hQ^ch=chhQ-ch=ch-<Q^n( 

R 41 R 47 B 46 K 



[fiu tata-iKic civ] t*^T, R4istfR42«s 

v^-OXtig&SST&oT, TSH-flSS (4) T? 
[fb3 5] 

HE* (4) : 



.49 



n 48 



CfflU HulB-«aS (4) fcfc^T, R 43 , R4 9> 
R so, R si&tf R S2ttSvfcRI-OXaSft 

So ) , R 4 °RtfR 4 3&gwc^-cDXteP&£STfc 
ot, TIS-flM (5) TS£n3 7U-;l/»-efeD 

[ft 3 6] 

HKS& ( 5 ) : 



(fflU luia-ttSC (5) iOs^T, R53, R54 n 

R55, R56, R57 s R58^t;R 59 «SV^^ffI-£DXaS 

it'$5o ) > R 44 , R 45 , R 4 6St/R 4 7«SV^c^]- 

So ] 

(Wittig-Horner)S^Xtt^^ 77^ H (Wittig) SJS 
H5IB4- (N, N-^7U-;l/75/) ^^X7;Vft 

Wb3 7] 



■ 

Ar 1 CN _ Kr i 



Ar 



NC 



[flU ME-M^fel^T, Ari , Ar2 , Ar 3 

^tttTI3-ISS (6) , (7) , (8) RTS (9) -P 
[ft 3 8] 

H« (6) : 
(E 60 0)l 



-*3$ (T) 



Hg^; (8) 



(B"N)d 



-tfb* (9) 
(E 63 0)ra 



Ar* 



Ut3 9] 

HK5$ (17): 



CHQ 



Ar 2 



(1 8) : 



< /=\ 
Ar 4 



HKsS (1 9) 



CN II 76 

' CH 2 P(0K ; 2 



CR 75 0> 2 PClT 2 



(2 0) 



(R e4 Q)f 

(flU tulB-MS (6) , (7) % (8) Rtf (9) 

7i<mM (MWt. A r i , A r 2 , A r 3 2&tf A r 4 <7) 
■f^TAV HftS (6) ©7y-;l>*T*SS»£fcH\ 

nl±0~5©SB&-?fc!K mttO~3©BE»-pfc 
1 ttO~4©»»-T?&So ) ] , 

trh-uss (i 7) xti (i 8) -e^sns4- (n, 

N-^7U-;V757) ^>X7;l/fHFO'>%<hfe 

nit ; tie-ass (i 9) fssns^x^yix 



X Ph s P ClT 2 



CH 2 P + Ph s X 



CN 



(flU DlEHRa (1 7) , (18), (19)&tf 
(2 0) fefc^T, Ari s Ar2, Ar 3 , Ar 4 , 

R75, R7G&zfxi,mmLrc&<Dmi:-?&z>o ) 
nmm 14] mis r 75 &rj r 76 £j*hi& 1 ~ 4 osa 

SlgHb'.KSfcgfcf MM l lfc:fS*cbfcl£X (75 

mm 15] huih r 6 °©^^ik% 2~6^u tufa 

R61 s R62 s R63atfR64<0gapSa[^ 1 ~6 tt 5, II 

Mi 3fcfB«Lfctr7. (75/7.^U;i/) ^y-tf^lr: 
[HOT 16] TIB-flS^(lO), (11), (l 



5, ItsRW 1 1 CSHKLftE'X [ft 4 0] 



-JW (10): 



n\>ch=ci<J-ch=ch\>n 

O Nc Q 



GIU MS3-)iS^ (10) fcfe^T, R65^^2 [ffc4 1] 

hies; (li) : 



(flU HulE-flM (1 1) icfei^T, Ree^^i [{£4 2] 

HKsS (12) : 
E 67 / 7 

P w 

E 67 * 

(ffiU ME-JSS (1 2) 1C«3UT, RentSJSSd [ft 4 3] 

R 68 Q OR 

(ffiU HufB-lSaS (13) fc&^T, R68tt^|fci [ft 4 4] 



(14): 

AX 



GIU huIB-IKS (14) fcfc^T, R69ttR*fS[l [{£4 5] 

HRsS (1 5) : 

0" 



70 



R 7 '0 

0BU tufS-«SS (1 5) fcfc^T, R 70 (iWl 
(15') : 



R 



M - /=< CN - ^ 



(flU M3-fM (1 5' ) Kfc^T, R 7 °t±^^ 9, (16) -10, (16) -IK (16) -12 

i~G<omaxittmi<DMitA<mmv&z>o ) xt± ci 6) -1 (75/x^u;w 

[ft^Sl 7] TfSffiigiC (16) - U (16)- ^;/€>ft:^i£f#s, iMSi UcfBfcLfclf;* (7 

2, (16) -3, (16) -4, (16) -5, (1 fr) ^l/*£>i[:&®<D9mfi&o 

6) -6, (16) -7, (16) -8, (16)- [{L47] 

fflii^ ( 1 6 ) - 1 : 

CH s CH 2 0 

(J NC Q 



( 1 6 ) - 2 : 




imft (1 6) -7 : 




(16) -10 




itmmi 8] TIB-MS cxix] -e^snstr* litis] 



R 90 _ y _ / 2 

R T?9'7 s -p9e E 



[flU CXIX ] fcft^T, R 9 °, R9i, R 

9ZRtfR83tt5v»tiRi-oxttsas*ifSoT, 

?>?y>&< fcfc io^Tia-M^ (40) Ti?W7 
U -;VST-S D, SO tf&S&©7 U -;UST$ 0 
9] 

C4 0) : 



(fflU HUia-ttS (^0) KtS^T, R 9 ^ R99^ R 

ioo n rioi Rtf R 1 ° 2 ^Sl^t[l-cDXtt^*§a 

*m*7feao ) , r 9 ^ R 95 > R 96 RtfR 97 &s^ 
TiB-iKS cv ] cvr ] -?fssns4- (n, 

N-5?7U-;l/75>0 ^yX7;l/fth'0'>4< fct 

;T3BHR3 cvii'] T*g?ns^x^yix 
xteTia-iss [vi ir ] 

[{L5 0] 

Hfe* CV'] : 71 - 



>-^>c] 

2 

rs' 



oau Mia-MS [v ] ms cvr ] r 
7i- RrjR72- ti^n^n, tuiaR 9o xttR 9i ^ffl^-r 

^7U-;HfSD, R 73 ' RtfR74' ^n^n, tu 
l2R 92 Xt±R 93 ^ffl^-r^7U-^aTS^c ) 

Kb 5 i] 



■ CH 2 P(0E 7 5 2 



, 0 



so' 



HiS^ CM*] 



R^Vl CEaP + PhsX- 
X-Ph3P + CH 2 i^K 79 ' 



(flU fu§B-flM [VII ' ] mi [VI 1 1' ] Kfc^ 
T, R 75 ' &rjR76- a^-n^n, Sv^c|fl-oXttM 
*^»Mk7j<^ST^D, R 77 ' , R 78 ' , R 79 ' &tfR 
so' t±^n^'ntul3R 94 s R 9 ^ R 96 X«R 97 tt@^t 

mmki 9] tib-hs^ [xx] -easnsifT. (7 
^y-tfyft^Mf?., iMiii 8 una 

So 

[ft 5 2] 



R 90 F \J 



F F 



[flU MtB-flM [XX] tcfcl^T, R 90 , R 9 \ R 92 



[ff*il2 0] MIBR 90 . R 91 , R 92 S.riR93^/>^ 



[ft 5 3] 




(fib, fuIB-MS (4 1) tfe^T, R 103 tt^ffi^ 
1 ~ 6 0fiSffix«^ffift©Mb!kigg-?& D> n 0 

~5OSgfRTffe« 0 ) o ] 

nt^s 2 1 ] tis-^s (42) Tf^sn* ex 

KIBiSLfce* (75/x^U;W ^y-tfMb^©^ 

[|t5 4] 



-*5$ (4 : 



) 



-CH=CH 



emu sdE-ttsc (42) tfe^T, rio4 
# i ~ 6 osaftixii^fiafpo^b'^S'esSo ) 
itmm 2 2 ] MiHii-n^ ^Y7f^->t-t- 

(Wittig-HorneiOaSXte^ yf^ (littig)EJSfi: 
124- (N, N-v>7U-;U75/) ^yX7;vft H 




fc$S^2^, ffj&SU 8tEiL/ca (75 /Xf- 

[11*^23] Tb2S^(40)-K (40) - 
2, (4 0) -3, (4 0) -4, (4 0) -5, (4 
0) -6X« (4 0) -7T?^Sft«lf* (75/7;^ 

[fL5 5] 



(40) - 1 : 
CH 2 Q 



>) 

Q 



F F 



(40) -2 



F P 



F F 



*^ (4 0) - 3 : 
CH3 



F F 



m&A (4 0) -4 ; 
1-Bu 



F F 



aks* ( 4 0 ) - 5 : 



O-t-Bu 

0 

6 



CH=CH 



CH=CH 



Or 



P 



Q 



O-t-Bu 



»<M(4 0) -6 ; 



CH 3 



M j= 



0 



CH 3 



F F O 



CH 8 



(4 0) -7 : 

CH 3 Q 



p R 



N 



0 



-^CH=ffl-Q-CE=CII-Q- 



F F 



CH 8 0 



[it^2 4] Tie-« cv] cvn 
n, Tia-iss cn , [in , cm ] xa civ] t 

*MttfcLTfflV5>nS4- (N, N-5^7U-;l/75 

7) ^yX7;l/ft Ho 

lit 5 6] 

HE* CV] : 71 



M\ // 



0CH 6 

0 



0CH 3 

(fib, fu!B-0SS [V] &tf [VI] fcfc^T, R 71 K. 
tfR 72 t±^n^n, TIHR 1 » R 2 v R 14 , R 15 , 

R27, R28 n R40XttR41JCta^-r«7U-;l/ST?fe 

D, R 7 3RtfR 74 tt^n^'n, TIER 3 » R 4 , R lf \ 

RI 7 , R29, R30, R42XttR43fc|g^-f ^71j-;^ 

T?££„ ) 
[{b5 7] 



•-O 



CHO 



E 1 



[flU MlS-flS^ (I] fcfcl^T, R 2 &tfR 3 

(1) ^«^n^7U-;«T-feD 
[{k5 8] 



1 - X - ) 



K 4 

aiu tai3-»s (1) £*5^r, R9 , Rio, 

S,), R 5 s R 6 , R 7 S-tfR 8 ttS^fclRl— ©Xii 
Hfc5 9] 



P 14 



R ; 8 r 1 



,19 



R 21 

(flU MB-flM CII) fcfcl^T* RM % R15 S R16 
&tfRi 7 te5Wc^-©XttS&£*TfeoT, TIB— 
IKSC (2) Ta^n«7U-;bSTSD 

Wt6 0] 

HEft (2) : 

rt 22 



_ X_y _ K 

15 ^rv 20 r 



"-ft- 

CI] 



(fiU MIB-fM (2) fcfc^T, R 22 , R 23 , 
R 2 4 N R25RtfR 2 6«Sl^C|Wl-C0Xt4^§STfeo 

m**~>M, JU&BMbtelfM-e&Zo ) , R 1 ^ R 1 ^ 
R 2 0S.tfR 2 ittSV^c^]-©X«P^i.ST-feoT, * 

Ut6 1] 



K 27 



R 



31 



n 22 



MIL, CHI ] Kifc^T, R 27 , R 28 , R 

29StfR3oi±, < h fe l otfTKHftS (3) 
toZtiZTV 5, at) U 

[<L6 2] 

H8SK (S) : 



t>36 



.35 



(flU luiS-ttS (3) fcfc^T, R 35 , R 36 , 

R37 n R38^R 3 9^S^t|W]-©X«^*?>*^feo 

MI75/STJ&&0 ) , R 31 , R 32 , R 33 S.tj : R 34 ttS 
l off**®?, ^7/S, - hnSXte^nyyJH? 
Wt6 3] 



t>40 



[<BU huIB-IKS [IV] fcfcl^T, R4iRtfR42ttS 
^tH-OXtiS4«mot, TIB-flM (4) T? 

[{t6 4] 

(4) : 

D 50 



CfiU MfB-flSj£ ($) fcfc^f, R 48 , R 49 , 
§o ) , R 4 0RtfR 43 &SWc[^-©X&P&3KTfe 

ot, Tsa-iss (5) ^fcsnsTU-^s-efco 

[<fc6 5] 

-HUBS* (5) : 




,54/ \51 
(fflU HufB— JSSx? (5) fcfci^T, R 53 , R 54 > 

R55^ R56^ R57^ R 58&tf R 5 9 «SV^C[S]-©XttM 

M§ 0 K R 44 , R 4 5, R 4 6&tf R 47 «5V^C|5)- 

5c ] 

[it^2 5] TiSHEs; (n)x(i (i 8) 
mm ncmmLtci- cn, n-^zu- 

Hfc6 6] 



HSS; ( 1 T) 
Ar 1 



N- 



/ 
Ar 2 



(1 8) 

Ar 3 

> 
Ar 4 

[flU (1 7) (1 8) Kfc^T, A 

ri, A r 2 , A r 3 A r 4 ItZtlZtl, W^M* 

t, ii»»**-r*«^KttTia-«:s: (6) , 
(7) % (8) at; o) -e^nsr u-;i/3S*^a 

Kb 6 7] 



HB* (B) 



(E 6J 0): 



(8) 
< 2 N)n 



-lb* (9) 



(E 63 0)m 



01 U iuIB-f£S (6) , (7) , (8) RZ? (9) 

7$<m& 0£Wi, A r 1 , A r 2 s A r 3 Ar 4 © 
f^Ttf-lKS (6) ©7U-;P8-pfeS«^fct±, R 

6o ^M^ i w±ofiSfiJX«^fa*noft<b*ilE») v$> 

D> R 61 Rl>'R 62 tej*fSi& l UtJbOteSlXti^teftlOR 
{btfc^g-p&tK R 63 &tf R 64 &SWc[II-cDX«M& 

nt±0~5©SSS[T?St), mtt0~3OfigRTf*D, 1 
ao~4©13S-pfeSo ) ] 

IBM 2 6] tulE R eocDM^m^ 2 ~ 6 ? & D , M 
I2R 61 , R 62 , R63RtfR 6 «»l~6f-SS, 
flitch 2 5tElLft4- (N, N—>*7U-;l/75 
/) ^yX7^ft Ko 

[ffTO2 7] Tia-«§^ (2 1), (2 2), (2 
3) , (2 4), (2 5) , (2 6) (2 6' ) T? 
S^n^, W*S2 5fc|B«Lfe4- (N, N-^7U 
-^75/) ^yX'7ibft H„ 

[ft 6 8] 

HE* (2 1) : 



-flg^ (2 3) 



0 



■o 



CHO 



aiu tuia-flss (21) fc&^T, R65«^S2 

Hfc6 9] 

(2 2) : 

B 



CHO 



(flU HufS-JK^ (2 2) {C*5^t\ R 66 «:j*lfii5U 
Ut7 0] 



Q 



0 



*-q-™ 



(fflU tME-KS (2 3) IcfeV^T. RO'ttSHRRl 
[ft 7 1] 

-*SS (2 4) : 



(fib, tfllE-ftS (2 4) fcfc^T, R68«JKJR»1 
Kt7 2] 

HR:* (2 5) : 



0 



■o 



CHO 



(flU tuia-IS^ (2 5) t*5^T, R69J±^|Si 
Mb 7 3] 




aiu mib-am (2 6) t&^r, R^^mi 

[ft 7 4] 



HKst (26') 



fUSsS (2 7) -4 



CHO 



R 70 l 

aiu mi2-ms (2 6' ) fcfc^T, R^immm 

[fM«2 8] TIBSii^ (2 7) -K (27)- 
2, (2 7) -3, (2 7) -4, (2 7) - 5, (2 
7) -6, (2 7) -7, (2 7) -8, (2 7)- 
9, (2 7) - 1 0, (2 7) — 1 K (2 7) - 1 
2, (27) -13, (2 7) - 1 4Xtt (27) -1 

It*ri2 5tia«Lfc4- (n, n-s? 

Ut7 5] 

filial ( 2 7 ) - 1 : 



CH 8 CH 2 0 



6 



N-O- CH0 



( 2 7 ) - 2 : 

CH S ( 



CHO 



CH 3 0 



mm^ (27) -3 



(CH a ) 2 N 



0 




(2 7) -6 : 



5 (2 7; 



-Q- 



(2 7) -7 



CHO 



mm& ( 2 7 ) - 8 : tJK££ (27) -12: 

H 8 C 



H 3 C" Q 



Q 



«it^(2 7) -11: 



o 



*i&*<2 7) -9 : 

rfl ft&$ (2 7) - 1 ; 



«ig^ (27) -1 0: Cl> 



H s C0 (2 7) - i 4 : 



0 

CH 3 o 



«^ (2 7) - 1 5 



N-4 /V-CHO 



[»«^2 9] TfS-f£S CV ] Xit [VI ' ] 

- (N, N-S>7U— ;W5/0 ^yX7;bftFo 
[ft 7 6] 



cxdo 



R 91 

[flU tuia-lSS CXIX ] Iclo^Z, R 9 °, R 91 , R 
fcfc (4 0) 

Ut7 7] 

HKsSU 0 3 : 



lor V102 



R99, R 



mu iiE-KS (So) r 9 

ioo % rioi RtfR 102 ^5l^c[W]-©X«P 
*S?»*o ) , R 94 ^ R 9 ^ R 96 &tfR 97 f±S>fc|W| 

] > 

[fb7 8] 



CHO 



CHO 



R 



mu tuia-uas cv ) &tf cvr ] fc&^r, r 
71- atfR 72 ' a^n^n* tuiaR 90 , x^r 91 ^^ 

hu 13 R 92 Xte R 93 £ ffl ii f £ 7 U - ;l/S h 3 „ ) 

MI2R 90 , R 91 , R^&tfR 93 ^^ 

< fcfc-oA^Tia-«as (4D m£tt«7y-;i/g 

^|aicL/i4- (N, N-^7U-^757) ^>X7 
9] 



-« C4 \ ) 



(.MU SuIB-ISS (4 1) fcfci^T, Ri° 3 ti^m 
1 ~ 4 ©i£fflXtt^fS*P©j^t7j<fRST£> U n J± 0 

[ft*ii3 1 ] Tia-i^s (43) -vm-ztiz. im 

5 2 9{cI2«L/c4- (N, N-^7U-;l/757) ^ 
Hb8 0] 

HK5S (4 3) : 



6 



CHO 



(fib, tuf2-« (4 3) fcfc^T, Rio" ttJ^SSC 

[ff*l3 2] TlHUfiSaS ( 4 1 ) - K (41) - 
2, (4 1) -3, (4 1) -4, (4 1) -5, (4 

i) -6xa (4 1) -7T?a*na, »*S2 9fcia 

«Lfe4- (N, N-^7U-;U75/) ^>X7;Vf 

[ft 8 i] 



(4i) - 1 : w&z c 4 1 ) - 5 : 




3] Tia-^ [ix] xti [x] , 

[IX' ] Xtt [X' ] T?^SftSMJ7U- 
;U7 5 y ft ^;l/*;UA7 5 F t**ismt V>£<D 

S [I] , [II] , [in ] Xtt [IV] , «v^ttTIB- 
[xix ] (75/xfJ;W ^y-tf 

cv] xt± [vi] , ^ciHiTia-fls^ [v ] xte [v 

I' ] Ta?nS4- (N, N-^7U-;l/75/) ^ 
yX7/VfdF^iS, 4- (N, n-s>7U-;W5 

[ft 8 2] 



Hti&t GX] = 71 -fcS CV) : T1 - 

B , R _ 



-*b* an 



-flgsS CV] 



-last ra) 



R 72 
R 73 



R" 5 _ R 73 ' 



Oiu iu!2-M^ [ix] [x] , cix' ) m 

[X' ] , [V) [VI] , [V ] Rti [VI* ] iz 
43^T, R^&tfR^tt^ft^ft, TI2R 1 , R 2 ^ R 

14, R15 s R27 n R28^ R 4Djy± R « tC^t %> 7 U ~ 

r 71 ' ^riR72' tt^n^n, Tf2R 9o x 

tl^n, TI2R 3 , R 4 , R 1£ \ R 17 s R 29 > R 30 , R 
42XttR 4 3^fflST?)7U-;l/S-£:-SD, R 73 ' StfR 
74 ' tt^n^ti, TER 92 XttR 93 tffl^"r*7U-;l/ 

it^So ) 

[ft8 3] 



R 1 R W R6 / 



[flU iuI2-flM [I] fcfc^T, R 2 &tfR3 «te (flU lulH-ttS ( 1 ) tfiV^T, R 9 , R 10 , 

— jjg^ (J ) . ) , R5 , R6 , R7 RtfRS teSWc^-cDXte 

E IC R 9 ^7/S, -hnaxtt^ny^jg?-?**. ] 



-*b* cm 



n!9 



B 15 

CflU huIB-ISSSC CIO fcfe^T, R 14 s R 15 , R 16 
RtfRi^iSt^c^-OXte^&^ST&oT, TIB— 
«S (2) ^g$n§7U-;l/STSD 
6] 

HUSK (2) : 



«rfV° R 



R 24 - 

Hit^ CI] 



GIU tuKHKS (2) fctel^ R 22 , R 23 , 
R 24 s R 2 5&tfR 2 6tegiHc^-£DX«M%£STfeo 
T, *-n£©4*& < i: l o^MXteTIMnc^ftTk 

Hfc8 7] 



CflU fuffiHKxC CHI ] icts^T, R 27 \ R 28 , R 
29&tfR3oj± % '>ft<fctiotfTiBHBK (3) T?a 

[{fc8 8] 



HK5S (S) : 
R 87 - 



aiu wie-K^ o) tc&^T, R35 N R36^ 

R37 n R38&tf R39£5^£ra— ©X&4gftSS"efe-3 

I75yit'$^c K R 31 s R 3 ^ R 33 ^riR34^i; 

T-fcso ] 

[fb8 9] 



CIV) 

R 40 



B 44 H 45 



n47 



,48 



R' 



CflU HufB-aS^ CIV] Kfc^T, R4iRtfR4 2 tt5 
^fclnl-OXtigfcSg-CfcoT, TIB-I3SS (4) V 

Hb9 0] 

I (4) : 
B 49 B 4S 



46 

£ D ) , R4o&tf R43ttSv^c^-£DX«^S»Tfe 

or, tib-iks (5) -e^sns 7 U 0 
Kb 9 i] 



(5) 




(flU MfB-flM (5) fcfcl^T, R53, R54 n 



R55, R56^ R57 n R 58 S.tf R 59 ttSV"'t |W) — CQXttS 
R44 n R45^ R46&tfR47te5v->£|S|-©Xl±g&5S 

Hfc9 2] 



Hit^ CXIXJ 



D 91 



B 94 B 95 ^ 



[ffiU HufE-JKiS [XIX] Kfc^T, R 90 , R 91 , R 

92&tfR93tt5^fci^-©x&gftsi£"efcoT, 

5®'>ft< tfe lo^TSS-HftS (40) msn^T 
[fL9 3] 

HK (4 0) : 



^5— 'J \ 93 



hkss ( i r) 

Ar 



Ar 2 



(flU tulS-lKS GO) ic&X^Ts R 98 , R"n R 
ioo n rioi RtfRi02ttS^t|Rl-OXttSftSaTf 

) , R 94 , R 95 , R 9 6RtfR 97 ^SV^c^I 

[11*313 4] TE-IKS (17)Xtt(l 8) T-a 
SftS4- (N, N-v>7U-;U75/) ^yX7;i/f 
th'm, M13 3fcI2igLfc4- (N, N-S?7 
U-;l/757) ^yX7;Ur f t Koasat&ffio 

[{L9 4] 



-CHO 



HK3* (18): 

CffiU iu§a-fe£ (1 7) Rtf (1 8) tcfel^T, A 
r i , A r 2 % A r 3 Stf A r 4 tt^n^n, g$S£ 

t, mmm^t^^tTm-m^ (bk 
(7) , (8) rzs o) "easns7U-;i/»A^a 

[ft: 9 5] 



-85* (6) : 
(R 60 0> 



(21) : 



-8* (7) 



"o- 



(8) 



(K* 2 N)n 



-8* (9) 
(R 63 0)m 



(R 64 0)1' 

({IU ME-flM (6) , (7) , (8) RXf (9) 

0£W2\ A r 1 , A r 2 , A r 3 Zfct/ A r 4 CD 
f^TtfHRS (6) ©7U-;l/»t?**«^tti, R 

nttO~5©fflRT?fcD, mt4O~3©«0RTf*Os 1 
H:0~4Offl&-e*Sa ) ] 
[fiTO 3 5] SuI2 R 6o<De*M£ 2 ~ 6 i: U fuIB 

R61^ R62 s R63 R tfR64CDm»m^l~6i:t-^, II 

m3 4lzimLfc4- (N, N-S>'7U-;I/757) 

[^SI3 6] TfS-)K^(2 1), (2 2), (2 
3), (24), (25), ( 2 6 K Xtt ( 2 6 ' ) 
H^ZtlZi- (N, N-^7U-;U75y) ^>X7 
;l/ftF*H5, H#3i3 4£|3igLfc4- (N, N- 
i>'7U-;l/7 = 7) ^yX7^ft KOHiJt^iffio 

[{L9 6] 



B DO 0. 



:n^>cho 



aiu tuia-iSiC (2 1) ^$3^t, R65{4jga(HS2 

[ft 9 7] 

HRzS (2 2) : 



CHO 



«iu Suib-iss (22) fcfc-v^T, R^mmmi 

Ut9 8] 

(2 3) : 



({IU Huta-HS^ (2 3) t*5^T, R67^^i 
Wb9 9] 

-8=* (24) : 
"' 8 0 



0 

,0 



CHO 



(ffiU SufS-flgSC (2 4) fcfc^T* R68t±Jg^tgCl 

[fbi o o] 



H^^ (2 5) : 



aiu snib-iss (25) fc^v^T, R^mmwii 

Wt i o l ] 

HEs* (26): 




aiu taE-fts (2 6) {cfe^r, R^mmmi 
at i o 2 ] 

HK (2 6' ) : 



E 70 ( 

(flU Huia-jKS (2 6' ) £i5^T, R70Ji^SS[ 

i ~6cDiaffix^^ia^{k7j<^ST'$)§ 0 ) 

[ff*S3 7] TIHSiiS (2 7) -K (2 7)- 
2, (2 7) -3, (2 7) - 4, (2 7) - 5, (2 
7) -6, (2 7) -7, (2 7) -8, (2 7) - 
9, (2 7) - 1 0, (2 7) — 1 K (2 7) - 1 
2, (2 7) - 1 3, (2 7) - 1 4X14 (2 7) -1 
5fS?n5 4- (N, N-^7U-;U757) 
7^ftF«IS, 11*113 4(cia«L/c4- (N. N 
-i>'7U-;l/757) ^yX7;Urt: K©»iifi2Tffio 

[{Ll 0 3] 



fltii^ (27) -1 
CH s CH 2 0 



flfig^ ( 2 7 ) - 2 
CH*0 



P 



CH 3 0 

fltiisS (27) -3 : 
(CH a ) 2 N 




(2 7) -6 : (2 7) -1 0: 



HgCO 



<3» d 



ffiig^ (2 7) -7 : 



) 



Bag* (2 7) -9 : 



«^C2 7) -11: 



d 

fllilS ( 2 7 ) - 8 : fit^S ( 2 7 ) - l 2 : 

H S C 



WM(ST)-1>: 

h n{>ceo m> 

O 



ffl£% (2 7) -l 4 : 



HUSK (4 7) 



NHa yCHQ (fit, MI3-flS^ A 7) tc&VT, R 105 , 

R106 ^ R107 ^ R108 $-tfR109 ti\ S^KHrHOX 

ch 3 o ^-+^axt±^fbi<^75 yiA^isnfei-ps 

m>m3 9] Ti2-^s (4 4) , (4 5) 

(4 6) TgsnS7**-;Wb£tt*»«K:ISl> 
Wki 0 6] 



flUfe^i (2 7) - 1 5 : 



N^j>-CH0 HfcJ;<4 4): 



CH^3 8] TfBHft5£(4 4), (4 5)X& Ar 12 ^ 0] 

(4 6) -ea*n*7"t*-;Wk-&«o 

HE* (4 4) 



Ar 12 
— Jtefc (45) 



Aril J=s nF* 



Arl \ /=\ / 0] 



HSt* (46): 



at" ^ y° 2 Ar \ 



Hfe£ (46) 



^j/^ m 104 H 
Ar 14 M [|IU HufB— JKiC (4 4) (4 5) fCfe^T, A 

h&ssts^t, tib-m^ (47) vmnzrv 

><><!„ HW(4T) : 



[{IU huIBHRS (4 4) , (4 5) RZf (4 6) Sc B 
fcl^T, Arn, Ar i2^ A r i3&tf A r »(t SWc - 



^-OX«H%i>ST£>^T, TEHRS (4 7) Tig 

£n£7U-;b«T£D, B 108/ ^E 109 
[{fcl 0 5] «SU fu!2-fM (4 7) lOo^T, Ri°s , 

R106 ^ R107 % R108 R 109 |S]— OX 

ttS4S»-e*oT, zKJRJS?, j^KHS, Bat** 
So K R 103 S:tfRi«4 tttafpxtt^fafpoMkTK^ 



Mia-flM (44) ~em.-$ti&7-t*-Mt-£®it&z> 
m&fcit. tm&xfmm<D&en : 'v, tib-uss (4 
s) vmznzTzyit&yatTm-^ (49) r*m 

lit I 0 8] 

-ffisfc (48): 



At" 



S N - H 



Ar 12 
(49) 



({IU tulB-ttS (4 8) RZS (4 9) fcfcVT, A 
r", Ari 2 > R 103 RtfR 104 teffifBL/c fc^lnli; 

taie-fts (45) -zmzti^-tz-Mt^itmz 
«s&tft&s<D#£TT\ tib-uss (4 

9' ) ?asn*7**-;Wfc£%fcTiE-«5£ (5 

0 ) -ems n§ 7 u -Mt%% tit* vfv yVtt 

Utl 0 9] 

HKsS (4 9' ) : 

-*fc* (50): 
Ar 14 -X 

aiu tufa-tts (4 9" ) Rtf (5 o) fc*si^T, 

MfB-« (4 6) ■e3E£ftS7-fe*-;WfcStt*f#5 
if^fcWu «iffiStf^go#STT, (5 

1) -essnsT^yfk^iiTfB-ifis: (5 2) Tit 

2n£7^-;Wk^tl^^7°Uy?'^£, 7-fe 

ati 1 0] 



(5 1); 
Aris 



N-H 



H 



Hfe* (5 2) 
X 



n 104 



«iu Huta-flss: (5 1) m (5 2) tc^r, a 

r i3 s Rios st5R 104 t±M3b/ct^i:^i;TfeD, 

Itmm 4 0 ] MB* 7 7U > ^fcffli^S IfflEftttK 
i: LTs TIB©Pd (0) 

LTfK, 9lzmmLtc7t$-Mt&Va<Dm 

mam* 

Pd (O) -*X7^yfff# 
{{ML, Pd (O) (iPd (OK Pd OK Pd 
(II) ©fcaSfcLTSAll2nTfc«fc<» W7^y(4T 

IB-MS (5 3) Xl± (5 4) -??a*n«3ft*^7^ 

wti i i] 

H&5$ (53): 



(54) ; 



D 106 



p-q-p; 



\pioe 



[fflU tufa— (53)M (54) fcfc^T, R 
105 RtfRioe i±ffljftlXtt^tafiIO^k7jc^S?*t), 
QteM^KHS, XteTIB-flSS (5 5) Xtt (5 6) 

-«SS (5 5) : 
- (CH 2 ) n -G - (CH 2 ) n - 
-HKS (5 6) : 
-Aris-G -Arie- 
(flU tuIB-ISS (5 5) Rtf (5 6) fc*JV»T* G 

m^&Q, ArisRtfAriettlWiaS^LTfeJ:^ 
7'J-Mf-$«o ) ] } 

[11*114 1] TIB-US (4 4) , (4 5) Xit 

(4 6) -emztizTizz-Mksm*. >rh>mm 



ZZtlC&t), T1B-)K3 (5 7) , (5 8) (5 
9) TgSft5 4- (N, N-^7'J-^75/) ^> 

X7;i/ft Kft&^fcff^ 4- (n, n-s>7U— /i/ 

Ut\ 1 2] 

HKs$ (4 4) : 
Ar^ 



\ 



N 

Ar 1 * 

-*fc* (45): 
Ar^ 



.OK 



Ar 14 
Htefc (46) 

CfiU BUIH-ISS (4 4) (4 5) fcfc^T, A 

r A r I 2 , A r ™RXfA r "{J, SVfcEl— ©Xtt 
I^«lT^ot, TEHKS (4 7) m£nS7U 

[fci i 3] 

HE5S (47) : 
E 106 t>10B 

gLOT 



V-f 

«iu msnm c J 4 7) ri°5 , 

R106 s R107 % R108 RtfR109 

5, ) , R 103 RtfR 104 teMUXte^-Mtt(Dmit7km 
[{LI 1 4] 



HKsC (5 T) 
Aril 



CHO 



Ar 12 
(5 8); 
Aris 

Ar 14 
HKS* (59): 



CHO 



Ar 1 * 



H' 



>0 



CHO 



(flU tulB-ISS (5 7) , (5 8) RZS (5 9) \C 
fel^T, Arn, Ari 2 , A r 13 lkZ?A r 14 t±HUIBLfc 

[f»^I14 2] TI2^S(2 7)-K (2 7)- 
2, (2 7) -3, (2 7) - 4, (2 7) - 5, (2 
7) -6, (27) -7, (27) -8s (27) - 
9, (2 7) - 1 Os (2 7) - 1 1 s (2 7) - 1 
2s (27) -13s (2 7) -14XB (2 7) -1 
5T-g^n?>4- (N, N-^7U— ;U75/) "*>X 
II5RIS4 UcIE«Lfc4- (N, N 
->>'7'J-;U75/) ^>X7^rt K®«ifi#ffio 
Wbl 1 5] 

ISit^ (27) -1 : 
CH s CH 2 0 



CHO 



( 2 7 ) - 2 : 
CH*0 



0 



CH 2 0 



mm** (27) -3 

(CH a ) 2 N 



6 



«-Q-™ 



ftiSS (2 7) -4 



CHO 



(27) - 5 : 

CH s O 



fUSS (2 7) -6 : 



W£3 (2 7) -7 : 



(2 7) -8 : 
H a C 

H s C' C .' CHs 



H /> CH0 



«KS3t(2 7) -9 : 
H 2 C 



; c ch s 

(2 7) -10: 



CHO 



H s CO 



d 



N^CHC 



«8*<2T) -11: 



d 



mm^ (27) 

H S C X 



itmm4 3] tibhrs cix] xit ex] , mw& 

[IK [II] , [III ] Xtt [IV] , «v»tt"FI2HR 
:qh S [xix ] T^n&tfx (757Xfj;W ^y-tfy 

ft^ttO^figtfiaifti: LTfflu^n* h U7U-;l/73 



H 3 C 



«3t^ (2 7) - 1 5 



-«5$ C 1 J : 



Hfcl 1 6] 

HBK UK.) 



E 72 



-m> ox*) 



«^ (2 7) ~i 4 : g TS 

: (fat, sufB-«gi): [ix] st/ [x] , [ix- ] ms 

R 1 s R2 , R 14 s R 15 s R 27 ^ R 28 s R^oxiiR^ifc 

*as-r«7U-;i/»-ea5D, r 71 ' &t/R 72 ' itzn? 

n, TIBR 90 X«R 91 icffl^1-?,7';-;baT?SD, R 
^RtfR^&^n^Yu TIBR 3 . R 4 » R 16 > R 17 , 

R29^ R 30^ R42X(±R43(C^l^t-§7U-;l/ST?fe 

R 73 ' StfR 74 ' tt^n^ti, TI2R 92 XteR 93 t 

[ffci i 7] 



[fflU MIB-flS^ [I] fcfe^T, R 2 &tfR 3 ttte (1) ■pa*nS7U-;l/ST*SD 



(1) 



(flU tulH— fft^C (f) Kfei^T, R9 , Rio, 



5.), R 5 > R 6 s R 7 S-t/R 8 «5V»fcE|— ©Xti 
Utl 1 9] 



\-^jH)H= CHH^VcH= CH- 

E p21 p 2 0 



[flU tufa-US^ CIO fcfcl^T, R 14 , R 1 

ASS (2) -ps^niTU-yH-est) 
Wki 2 0] 

H^S (2) : 



,26 



\ R!6 ({IU HUlB-agS (2) fcfeV^T, R 22 , R 23 ^ 

TIB- R 24 s R25RtfR26ttsV>tra-OXt4Sa:«STfto 

fK*^>S, X«MbJ<^*TS§o K R 18 , R 19 , 

R2oatfR2ittsvtiRi-©xttSft*a , p»oT, * 

[ft l 2 l ] 



*S CI] 



— — 1 

>-Q^CH= CH X>CH = CH-Q- / 



\23 



30 



[fib, tufE-fSS (III ] IC&^T, R 27 > R 28 , R 
29RtfRsoa % />% < i: fc l otfTIEHRS (3) Tg? 



Utl 2 2] 



-ft£S (S) 



({IU HUia-lKS (3) Kfc^T, R35, R36^ 

R 37 , R 38 Rt/R 39 &5Wc^-©XteP&5ST£o 
i75/lT*£S 0 ) s R 31 , R 32 , R 33 RtfR 34 «:5 

[fkl 2 3] 



R p4l\« B 



[flU MIE-MS [IV] £*^T\ R 4 i&l>'R 4 2ttS 

^Kii-©xi±sa:astffeoT, tib-im (4) -r 



HKsS (4) 



„51 



Rso, R5lRt5R52^isv^^c|^-ox^iS4^a■e*■^ 

So ) > R 4 °RtfR 4 3tt5Wc^-QX«g&£«-££ 
oT, TiBHfi^ (5) ?^?n«TU-;US"P*D 

Hti 2 5] 

-H88st (5) : 



(fiU HufE-flftS (5) t«^T, R53, R5 4> 

R55^ R56 n R57^ R SSRtf R 59«SV^C|WI— <DXlZgk 

STfe^o ) s R 44 ^ R 4; \ R 46 &.tf R 47 te5W;:^]- 
§0 ) 

Hfcl 2 6] 




CH=CH 



CH=CH- 



E 97 X R 96 



miu ms-im cxix ] \as^T, r 9 °, r 9i > r 
92RtfR93ttsi / ifciRi-oxttafts»"eftoT, 

5C>&< fcfc (4 0) T?£SftS7 

U-;l/ST^D, gDtf&B&e>7U-;l>ST-;&!) 
Wti 2 7] 



HK3$ (28) : 
Ar 1 



/ 
Ar 2 



(29) 



.10 i x v 02 



Ar* 



({IU MIE-JtM (4 0) Kfcivf, R98, R", R 

100 % rioi atfR io2 ttsv>K:iRi— oxttsa**^ 
uuioflsaxa^gsffi©^^^** ^a, ximfok 

Ilffe^o ) , R 94 ^ R 95 s R 96 Rtf R 97 ^Sl^c|WI 

-oxasss, *iRis?xj±^ny>ig?A^atfn 

[H*^4 4] TtB-ISS (2 8) Xte (2 9) T*g 
Kfcl 2 8] 



Ar a 



MIL, luSa-iKS (2 8) Rlf (2 9) tfe^T, A 
ri, A r 2 , A r 3 Rtf A r 4 te^n^tl, S^«^ 
^LTfc.fcV\5lWc|^-©Xt±S££7y-;l/gT*&^> 
T\ B»S*£f S«£fcttT!H-*93£ (6K 

(7) % (8) Rtf o) -essnsTU-^a^&a 

Hfcl 2 9] 



-m^ (6) 

(E 60 0)n 



(t) 



Hl93t (8) 



Htt* (9) 
(E 63 0)m 



[<t 1 3 1 ] 

HS^ (31): 



(fib, (3 l) tfc^T, R«>ttK*»l 

Hfcl 3 2] 

(32) : 



n 67 



per 



-o 



«IU fuia-flM (6) , (7) , (8) &tf (9) 

7j<HS 0?ScW±, A r 1 , A r 2 , A r 3 S-tfA r 4 <D 
"T^T^HRS (6) 07U-;l/*Tfe?.^^tt, R 

eo(±M^^ i u±(DMux&^mu<Dm{t7mm) v& 

0 , R 61 M R 62 «:j5**l& 1 U±OiafPXtt^iaa^^ 

ft*** - ?* o , r 63 &tf r sm.Kwzm~<Dxim% 

ntt0~5OSaST?fe!J, mfiO~3 0lll5r£&D, 1 
ttO~4©B0R-p**o ) ] 

[fl^S 4 5 ] MIBR 60 ©M«^ 2 ~ 4 D , hu 
fBR 61 , R 62 , R 63 M'R 64 «iWl~4^§, 
If 4 4 icmm Lfc hVTV -)V7 5 >a 

[ff*14 6] TIB-MS (3 0), (3 1), (3 
2), (3 3), (3 4) Xtt (3 5) T«^n§, It 
4 4 £fB« Lfc b V 7 U 5 y 0 

ttbl 3 0] 

(30): 



0. 



(fiU lulB-MS (3 2) tfc^T, R87t±JRJ!S»l 
[<bl 3 3] 

Htt* (33): 



0 



HO 

aiu mib-ms (33) tfev^T, RMttsaiHsi 

Hfcl 3 4] 

HR5$ (3 4) : 



K ft N 



0BU MfB-flM (3 4) fcfc^T, R69«^|S1 



HR^ (3 5) 



(36) - 4 




0 

711 / 

(fflU tuia-^S (3 5) fcfc^T, R 7 <Hij*H$U 

~ 6 tDffiQXittmwmitTkmm-e&Zo ) 

[It*«4 7] TIB#fi&£ (3 6) -U (3 6)- 
2, (3 6) -3, (3 6) -4, (3 6) - 5, (3 
6) -6, (3 6) -7, (3 6) -8s (3 6) - 
9, (3 6) - 1 OXl± (3 6) - 1 1 Tgt^tl^K II 
&m 4 4 tcfEfc Lfc h U 7 U -;I/7 5 > 0 

[<fcl 3 6] 

fltigl^ (3 6) - 1 : 



CH s CH 2 0 



Q 
d 



fltig^ (3 6) -2 
CH g O 



0 



! 0 



«^(3 6) - 5: 



flKg^ (3 6) -6 : 



d 



(3 6) -7 



d 

5 (3 6 

UC 

0 



CH 3 0 



(3 6) -3 
(CH 2 ) 2 N 



d 



SKisS ( 3 6 ) - 8 : 
H S C 

r f 

H s C' r 



d 



w& (3 e) 

H 2 C 



H S C 



V CHs 



(3 6) -1 0: 

H s cq 



d 

-1 ' 



d 



■-o 



JKaSfc (36) - 1 1 : 



d 



[fi^ri4 8] Tia-fiM [ix] xtt cx] . mm 
tib-isxC [ix' ] xi± [x' ] ?3t2n, Tie-flss 

ClK [II] , [ill ] Xit [IV] , ^WiTia-flS 
S [xix ] fi^ft^a (75yxfj;W ^y-tfy 

yfcfflil-rSfclSU TIH-fiSS [XI] Xti CXI" ] X- 
SSn*y7U-;I/75yfcTia-HKS [XII ] Xti 

[xii ' ] Tfasfts^nyyfb^vtf^fcfcttJStRtf 
[xiii] xt± cxi ir ] -pa?ns^7U-;i/r5 

yi:TE-^ [XIV ] Xl± [XIV] fiJ^ADf 



[<tl 3 7] 



HBbS OX'] 



HRs* CX') 



HRs* CXI] : 

E 71 

\ 

N 

CXI] : 
CXI') : 



CXI') : 



R 



-H Xte N-H 



N-H Xtt N-H 



H3£5S CXH) 



(fiU SulB-ttS CIX] RZf [X] , [IX' ] m 
[X' K [XI] [XII ] , [XI ' ] &tf [XI 

R 73 r] , [xiii] ms [xiv k [xii r ] ms [xiv 

\ _y=\ ' ] £*5^t, R 7i stfR 72 «^n^n, tibr 1 , 

R 2 , R 14 , R 1! \ R 2 ^ R 28 s R 40 Xt±R 4l tcffl^1- 

" H sru-^S'pfto^ R 71 ' ru-'r 72 ' tezn^n, t 

12 R 9 °xa R si fcffi^f S 7 V D , R 73 &tf 

HSS^ QDV] : R 7 ^±^n^tl, TI3R 3 , R 4 , R 16 , R 17 , R 29 , 

R so, r 42 X(± r 43 {C |g^f-^ 7 1; -;uaT35 D . 
X-fi 72 Xl$ X-K 74 R73 ' StfR 74 ' ti^n^n, Tf2R 92 X«R 93 t*I^ 

-« KM') : ^1 3 8] 



-ffl& 1 1 J : 

)hQkch=ch<>ch-ch^}-n( 

CfiU tuffi-ftS [I] fcfc^T, R 2 &t/R3 «te (fib, tuE-JKS: ( 1 ) fcfc^T, R 9 , R 10 , 

wrnvTv-frm-ehK), r 1 RtfR 4 tiTia-iss r 11 , Ri2&tfRi3&s;wci^-©xtegfcs£-e&o 
( i ) T-g^n^ru-^STSo Ts ^ne.© / >^< t*> 1 o^Bais»2JM±€HSft]Xtt 

.j|r.-^ ( 1 ) ■ £o K R 5 , R 6 , R 7 StfRs tt5V»fcra— OXtt 

Utl 4 0] 



B 14 



R^ R R ie 



>£~)* H= CH^TW CIhQk/ 
E 15 ~ K«Y 0 R 

[fib, tufB-»S [II] fcfc^T, R1 4 , Ris, Rie -jKsfc (2) : 

&tfR 17 fc£SWc|^-©Xteg&SS-?&c>T\ TI3- 

«ss (2) -ea^nsru-^STfaso R 2S K 22 

[ft 14.] k21 M 

rt 25/ \,26 



R 24 , R 25 RZf R 26tt5vk:|^-©XH:g£5£'?feo 



Wtl 4 2] 



H« CI] : 

31 32 

E 27 "v. K _ 

^nQhCE = CH \y<& = CH^V !<" 



MIL, M2-M^ [III ] ^fe^T, R 27 \ R 28 , R 
29&tfR3oa, '>&<£klOtfTBB-fl&S (3) T'gt 

Wfcl 4 3] 

(S) : 



(flU tJfia-ttS (3) fcfc^T, R 35 , R 3f \ 

R37 s R38^^R39t±Sl^C|W]-C0X«S^§a^So 

1575/17355. ) , R 31 , R 32 , R 33 &tfR 34 ttS 

If**. ] 
Wbl 4 4] 



[{IU tuiE-ftS [IV] fc*$v>T, R«atfR«t4S 
IWcH-cDXte^&^ST&oT, TIE-JRS (4) T 

Htl 4 5] 

HKSI (4) : 



46 



(fflU tuE-ISS (4) fcfcl^T, R 48 , R 49 , 
R so, R si&tf R 52^j§> { cp?-<DXkm&£ST&o 

5o ) , R 4 oRtfR 43 i±S^t^-©X^^^STfe 
ot\ TEHKS (5) •egSft«7y-;l>ST?fcD 

nti 4 6] 

CXI30 : 



> 

T)91 




(flU HuEHKlS (5) Kfc^T, R53 N R54^ 
R 55> R 56> R57^ R58RtfR59{45^tra-OXf4S 

s«ST?$^t, 7j<^jg?, x^n £>©'>&< tfe i 

ST»*So ) » R 4 ^ R 4 ^ R 46 &tfR 47 ttSv»fc:ra— 

§o ] 

Utl 4 7] 



-CH=CH- 




CH=CH- 



-0< 



[flU HufE-lKS CXIX ] tcfe^T, R 90 , R 91 , R 
£<D*i>&< £fc lOtfTIBHKS (4 0) -p^SnST 
Hfcl 4 8] 

(4 0) : 



101^^102 

o) las&^r. 



(flU HufB-lfi^ (^0) fc^T, R 9 ^ R", R 
ioo s rioi &tfRi02jiS l/ ^tc|i|— ©xt±SaS*"P 

got, w5c>4< tfe— o^zkism?, mmmi 

m&T*%>% a ) , R 94 , R 95 , R^RZlR 97 l±R^im 

cs»*3i4 9] Tia-«as (2 8) xa (2 9) ?m 
at 1 4 9] 

(28) : 



Ar 2 



-IRft (29): 



Ar s 

/ 
Ar 4 



[fflU tuta-lRS (2 8) Stf (2 9) £*5V>T, A 
r 1 % A r 2 , A r 3 Rtf A r 4 fcfc^ft^n, 

Ts ssjg^^-rsJi^fcttTia-iRS (6) , 

(7) , (8) (9) Tfg*n*7U-;I/»fr6a 
[ffcl 5 0] 



-flga; (6) 
(E 60 0)n 



(R% 
Hfilt <8) : 



HKsS (9) 
(E 63 0)m 



«BU SWB-UK (6) , (7) , (8) m (9) 
0£lH±, A r i , A r 2 > A r 3 A r 4 <0 

t^ra^m (6) ©7'j-;i/»T?»*«^fci±x r 
™imm%i i J^±^iSfnxti^fSfnoM{b7j<^») t-s 

D , R 61 Rtf R 62 «j^& 1 &±<D$mX.lttmi<Dfit 
fbzK^ST-fe D , R 63 Rtf R "liSl^ fc ©X&gfc 

nt4 0~5OSBRT?*D, mttO~3©Iif-6D, 1 
tt0~4©«aRT?*«o ) ] 

umm so] Mia r ™<Dmm$kz 2 ~ e t u tuts 

R6i, R62^ R63^0 : R 64 £DM^^ 1—6 If 
5f<rp| 4 9 tiBWLfe h V 7 U 5 ^<E>«i££i£o 
[IMI15 1] Tt2-fM(30K (3 1), (3 
2), (3 3), (3 4) Xtt (3 5) -pSSnahU 
7 U 5 If im 4 9 fcia« Lfc HJ 7 U 

lit 1 5 1 ] 

(3 0) : 



aiu MfB-j&s (30) K&^T, R<*immwL2 
at 1 5 2] 

HRS: (31): 



(fib, mis-ms o i) izis^t, R^immmi 

lit l 5 3] 

Hffi* (3 2) : 

n 67 



>0 



GIU HuIB-flSS (3 2) tefc^T, R«7ttJBaR»l 
Cftl 5 4] 

-JRi* (3 3) : 
B 6 V 



BO 

(flU fu§E-fM (3 3) tcfc'V^T, R 68 tec*ifi$U 
[ffcl 5 5] 

HKSC (34) : 



HRsS (3 5) 




aiu Huis-uss (35) las^x, r^mhih 

[ff*Jl5 2] TtaSiiS (3 6) -K (3 6)- 
2, (3 6) -3, (3 6) - 4, (3 6) -5, (3 
6) -6, (3 6) -7, (3 6) -8, (3 6) - 
9, (3 6) -1 0X14 (3 6) -1 lTgSttSHJ 

7 u -;V7 5 ym%%, m$m 4 9 tcisig Lit hj 7 u 

-;V75>©S5i^Sc 

wti 5 7] 

(3 6) -1 : 



CH S CH 2 I 



(3 6) -2 : 
CH a 0 



0"-° 



fitigsS (3 6) -3 : 
CCH a ) 2 N 



6 



({IU tuia-HaS (3 4) icfcl^T, R 69 teKfft£H 



( 3 6 ) - 4 : 
(3 6) - 5 : 



«iSS (3 6) -6 



H S C 



IIS (3 6) -7 
H 8 C 



0 



-o 



«i§S (36) - 8 
H 8 C 



'0 



flEt* (36) - 9 



-Or 



CE 3 



d 

(3 6) -1 0: 



H s C0 



flKi* (36) -11: 



d 



M^5 3] Tfa-flSiS [vil ] Xte CVI 1 1) , 

[vii'] x& cvnr ] -pi^n^^x^yti 

Hfcl 5 8] 



78 0 



j"1 ay® ) 2 



HH5S (1 9) 



0 

75 II 

a? o) 2 pci 



CH 2 P(OK \ 



cm] 



(2 0): 



x^cHfrv 9 



75' S 
OR 0) 2 PCH2 



B 78 ' 0 
E^l CH 2 P(0fi 7 % 




CHaP'phgX 



F 1CH 2 P(0S 7 % 



F 



-SS* CM'] : 



(2 0') 



B^pi CH^PhsX" 



X-PhsP" 



aiu t&E-)RS cvii ] [vim > m^a [vi 

I'] RZf [VII I' ] fcfcl^T, R75&tfR76^ S^ttR 

75' s^r 76 ' tt^-n^n, svfciRi-oxttSftsK 

flak**?* D , R 77 ^ R 78 , R^StfRsottfnf 
R 77 ' , R 78 ' , R 7 9' RtfRso' li^ft? 

?^5itfnftif$^T, *n i -off 

[11*15 4] tufSR^RtfR 76 , R75' &rj'R76- 

fr^fSiS 1 ~ 4 ©ffiffiEHbtoRIS"?**, ff*^ 5 3 
IBic L ft X * y ggx* f ;l/Xl± 7, *x 7 £J£ 0 
[|f*Jl5 5] TIH-JKjC (1 9) Xl± (20) , S 
I Hi (19" )Xtt(2 0' ) 7^Sn5, 11*115 3 



CHsP'phoX 



X Ph s PCH 2 T 

F 

«IU tulB-lKS (1 9) , (2 0), (19' ) S 
tf (2 0' ) tfcV^T, R 75 , R 7C \ R 75 ' » R 76 ' R 
tfXttluELfcfeOi:lRli;-e**o ) 

[ff*^5 6] TIH-SSS: [XV] Xtt cxv ] ■tfas 
n§/Nnyy{t7U-;Wk^tii:s TI2-«S^ [xvi ] 

7^y (P P h 3 ) t^SjS^-tir^^ii^ioT, TIE 
CVII] Xtt [VIII] , m^t [VII'] Xtt [VII 

[fbl 6 0] 



hbs; cxvj 



B 77 I CH 2 X 



XH 2 C 



CH 2 P(0H 7 5' 2 



CM') 



CH 2 X 



xh 2 c i r 

R 

(ffiU BUlB-flSS CXV] Rtf [XV ] fcfcl^T, 
R 77^ R 78^ Ryg&tfRao&^ft^ft, [wj-^xaP* 

77», zhniXii^oyvgfT'feD, R 77 ' , R 
78- n R79' RtfRso' a^ti^'n, SWclWI-cDXte 

(±Anyyl?7$S, ) 

-IRS [XVI ] : 

P ( OR 81 ) 3 Xtt P ( 0R82) 3 

aiu tusa-Hfta [xvi ] izts^x, R8iRt>*R82t± 

ttfc 1 6 1 ] 



hrs; cm 



0 

CR ?5 0) 2 PC1 



R II 76 

E 77jcE 2 P(0R 5 2 



-fl^ CM) 



X Ph 3 P CHa 




R 77 !^ » + PhsX- 

X-PhsP + CH 2 'yY 9 ' 

«IU MB-HSit [VII ] RZ? [VIII] , [VII'] & 
tf [VI 1 1' ] t*^T, R 75 RtfR 76 , sRVHiR"' R 

STfeD, R 77 , R 78 ^ R 79 s R 80 , R 77 ' „ R 78 ' , 

R79- v Rao- atfxttMiaLfetotrau'eafeSo ) 

[11*115 7] MER^RtfR 76 * R75' atfR 7 6' 

i ~ 4 (ommmtymm ttz, tmm 5 e k 

lW$m5 8] TIB-IS^ (1 9) Xit (20)^ 

w± (i9' ) xti (20' ) vm^n^j-^xtsym 

Utl 6 2] 

HBsS (1 



) : 



cr 75 o) 2 pc^ 



E 2 P(0R 7 % 



-h&^ (2 0) 



X Ph s P CH 2 




CH 2 P^h s X 



(1 9') : 



HEsS CXV1D 



F II 76 ' 

p lCH 2 P(Ofi 7 % 
F 



HSg^ (2 0') 




[if*ii5 9] tib-im cxv] xi± cxv ] z*m 

[fbi 6 3] 

tXVJ : 



CH 2 X 



xh 2 c T Y 



H S C | R" 
-*bS OVI'J : 

H 2 cVv 9 ' 

GIU MS3-fl£S [XVII] Stf [XVI 1 1 ] fcfc^T, 

78' ^ R79' S.rj.-R80' ^tl^tl, S^fcf^ — <E>Xf± 

[ftl 6 5] 

H« (XVIEJ : 



HB^ CXV'] 



Y 8 
R 77 I PU 2 X 



XH 2 C 



B 80 



(fib, MB-fiSS [XV] RZf [XV ] fcfcl^T, 

R77 n R78^ RTSRtfRBOtt^-n^n, |HH©X«g£ 

78- % R79- ^r^Rso' ti^-n^n, svtiRi— oxw: 

[ff*I16 0] TIB-US [XVII] Xte [XVI r ] 

$&tis*i'U-y<k&tok., TfE-flSS Cxviii ] Tit 
s n -AO y y f * ^ y j 5 f t SrftMtfRcS 

&1<l£ZCt.K£?T, TIB-MS [XV] Xte CXV ] 



(flU MfB-fSS [xvni ] icfci^T, XiiAD^y 

S?Tft«o ) 

[ftl 6 6] 

[XVJ : 

R 78 
I CU 2 X 

XH 2 C^ 



-fl£^ CXV'] : 



< 77 I CH 2 X 



XH 2 C 



(flU MIB-iRS CXV] Rtf [XV ] tfc^T, 

R77 s R78 n R79^tfR77' , R78' % R79' £tf 

[0 0 0 1] 

t^t«^tLTMSH7 (75/7^<J;K> 
[0 0 0 2] 

HglftLT, ^fflttl?^^? (ELI?) ^tfjftlS 
[0 0 0 3] TEHRS CA] TfasSftSe* (757 

7^u;i/) ^y-tf^b^Wi, »A2ftss&*£ft# 

H^Mai^07*n-feXt«fcoT, J£)-& 7^7 7 7)1 
«fc t) , ^©3t^W^14H3b^seeST«^SfM^T* 

[0 0 0 4] 
[ffcl 6 7] 
HKS; CA] : 



LTfe^V^U-^STfftO, R a RtfRb 

*u tmkisc?, flaaxtt^isftio^b**^ B$»£ 

[0 0 0 5] 

ltmib-uss [a] k:s-rs^<o^^iaig 
jnrtfc^ cn6©*m©iitt (^) 

IBtZfflBs tlx^hn-^X, 17,7(1992), Inorga 
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73^R74^^n^n, BUlHR 3 , R 4 , R16, R17^ 

R 29 , R 3 °, R«XttR 43 fctBSf*7y-;HST?fc 
0, R 73 ' MR 74 ' tt^n^n, itufBR 92 X«R 93 t 
ffla-r«7U-;UST*S« 0 ) 
[0 0 5 9] ^LT, ±SHO*«W©-&^*lfflft2Xtt 
2' (±, fuIB-HS: CIX) Xti CX) , ^Hi CIX' ) 

xti cx' ) -?j«n, UttWfcte, TIB-fM (2 
s) xti (29) -emzti, w.icmimicteTm-Mit 

(3 0), (3 1 ), (3 2), (3 3) , (3 4) X 
it (3 5) Tc-S^n, TIB^iS (3 6) - 1 , (3 
6) -2, (3 6) -3, (3 6) -4, (3 6) - 
5, (3 6) -6, (3 6) -7, (3 6) -8, (3 
6) -9, (36) — 1 0 Xti (36) — 1 It LT$J 

Kb 2 2 0] 



HK5$ (2 8 ) 
Ar 1 



Ar 2 



• N -0 



(fSU tufBHRaS (3 2) fcfc^T, R67^K^1 

[0 0 6 1] 
Wt2 2 4] 

(3 3) : 



-JKsS (29) 



Ar* 



/ 

CffiU IfilB-ttS (2%") (2 9) fcfcl^T, A 
r i , A r 2 , A r 3 RZl A r 4 li^n^ft, KHELfc 

[0 0 6 0] 
[{t2 2 1] 

(30): 



0 



01 U tuS3-)3SS (3 0) fcfcl^T, R65ttflaR»2 
Wt 2 2 2 ] 

HRi* (31): 



■o 



lit 2 2 3 ] 

HUSK; (3 2) : 



B W 0 

aiu mb-im (33) ic^r, R^mmm.i 

[0 0 6 2] 
Ut2 2 5] 

HRsC (34): 



({IU SuIB-fiSiC (3 4) fcfcl^T, R«9ttJK*«l 

[0 0 6 3] 
[ft 2 2 6 ] 

HR^I (35): 




(fib, huIEH&SS (3 5) fCfc^T, R70{±^|J[i 

[0 0 6 4] 
Ut 2 2 7 ] 

ffitsS (3 6) -1 : 



0 



o 



( 3 6 ) - 2 : 
CH 2 0 



«ig^ (3 6) -3 
(CH 2 ) 2 N 



■-o 



*jg^ (3 6) -4 : 



«a&* (8 6) - 5 : 



mm^ (3 6) -e : 



fltig^ (3 6) -7 : 
H 8 C 



( 3 6 ) - 8 : 

h s C'C: CHs 



'ft 



«5&* (3 6) -10: 
H s C0 

I- 

Waist (36) -11: 



Q. 



[0 0 6 5] TIS-flfii!: CIX] Xti CX] % [IX' ] X 



[0066] tih-ms [xi] xa cxr ] t^ns {t^»t*««&tf«»©#ST-e*y^u>^^ 

i>yv~jiT^ytrm-m^ cxn ] xa cxir ] -e WHft2xn2' fcLT<E>HJ7U-;i>75>*$ 

-ejjyfV TEHRS [XIII] [0 0 6 7] 

xa cxnr ] -pssns^ru-^r^^tTSBHH [ft2 2 8] 



Ar 3 

V Ar 4 



-« CK'3 = 71 ' CXI) 

<1 



HKsS CXI] : 
15 71 



*74 



X-R Xi* X- 

Hte* am' j : 



Hte* CXE] 



>-H Xtt >"H *™ ra " x „ 



*0 



X-R 72 ' Xtt X-R 74> 



HKsS CXI'] : ({IU BufB-aSiC [IX] Rtf [X] , [IX' ] RZf 

B 7i* jTO* [x' ] , [xi] &tf [xu ] , [xr ] mf cxi 

\ \ i'K am] [xiv ] , [xnr ] ar; [xiv 

R R R2 % R14, R15^ R27^ R28^ R 40^ R 41 Kffi^f 

§ 7 u r 71 ' RtfR 72 ' a^-n^n, ts 

IBR 90 Xa Rsifcffl^-T 5 7 U -iHfS D , R 73 S.t5 

, /=\ R^a^-n^fn, mibr 3 , r 4 , r»\ r 17 . r 29 , 

R so, R 42 Xa R 43{cffl^f S 7 'J -;HT-$ D , 

R73' RtfR 74 ' a^-n^n, tuf2R 92 xaR 93 £ffi^ 



CXE 



S^Tffll^n^HulB^i:^, Cu, CuX, CuX 
2 , CuO, Pd (CH 3 COO) 2 , Pd (PR 3 ) 
4 (Rtt7x-;l/»srctt7;l/*;l/») ^f-?&D, £fc 

msBM&tlt. K 2 C0 3 , C a 2 C0 3 , Na OH, 
BuONa, PrONa, C 2 H 5 ONa, CH 3 0N 

^y-tfy, ^u^©}®®*"?, SJSiSSti 1 oo~ 

2 0 0°C, ^J±TSJSB#^tt 2 ~ 4 8R£Hi:LT«kl/\, 
[0 0 6 9] *#gBHttS/c, *?gfi©Sg 1 RXffS2(D{t 

^(D^mrsittLz, tuie-jKS cvn ] xa cvi 

I' ) TgSttSS^XtfVKx^T^I/SfetttuEHRS 

[vim cvnr ) ■essns^*^*-'i/Att 
[0070] d©^figffiffift3{i, UttfltyUiTia-IS 

S(19) Xti (2 0) , lRl/H±Tia-«9:S (19') 
Xii (2 0' ) TflShS. 

[0 0 7 1] 

[ft 2 2 9] 



HK (1 9) 



0 

CR 75 0) 2 PC1 



H&5$ (2 0) : 



CH 2 P(0B \ 



CN 



CH 2 P + Ph s X 



(1 9') 



p I CH 2 P(0lO 2 



CR 0); 



(2 0') : 



f Jcb 2 p^ 8 x" 



X Ph s P CH 2 

F 

(flU fufB-fl£S (1 9K (2 0), (19'), 

(2 0' ) tfel^T, R75 n R76 s R75' ^ R76' ^fff 

[0 0 7 2] #^©-&Jjgf£IS# 3 H\ ^©fulgfttL 

t ©^$ fp Kittfr J: 5 fc l rm < C t 7 t § o 
[0073] Tia-fiM cxv] [xv ] -es^ns 
Mny>{fc7y-;WbSttfc, tis-jks cxvi ] -eg 

y (PPh 3 ) fc;&£jSS-&Sci:K:<fco-t\ S&A3HR 
S [VII ) Xtt [VIII) „ [VII') [VIII' ) r*m 

^^f*3i:LTt#i»o ctDSJtSti, *Ri8»S;fc«il» 

JSJBK 1 2 0-1 6 0 °C, tj±^S^B#^3 05j— 1 2 

[0 0 7 4] 
[fb2 3 0] 

HKsS [XVJ : 

77 I CH 2 X 



„80 



R78 N r 79^t;R80tt jen^n, m-<Dxim% 

78' ^ R79' &tfR80' tt^n^n, S^tlRl-OXtt 

[0 0 7 5] -«SS CXVI ] : 

P (0R81) 3 Xtt P (0R82) 3 

~ 4 ©te*nxtt^fla=fo©J^b7j<*g"e£ o t, IuEr 75 

X&R 76 , R 75 ' XttR 76 ' ttmt%&T°&2>o ) 

[0076] *mu&£fc, &f&$*m#3*mzrcib<D 
&f$.*m#it lt. mm-m^ cxv] cxv ] -eat 

[0077] *mmt;$L*?m4te, tib-is^ cxv 
in xi* cxvir ] T*m.-zn%*i/\'y{k-&%£, te 
HftSC CXVIII ] -ea^tiSN-^ny^tx^w 
5 K t fcftfiBITFfcKJ&S-SS c {c «fe o Tt#£ d i: 

^©ass*, Sfffizkfiw, i&frmff, » 
xn?>tt&<DyfM*m^r i o o~5 o ov/oytoms 

TIC 2 0-6 0 tOlfi, fitffiT? 3 0 #~ 4 8 ftfflg) 

[0 0 7 8] 
Ht2 3 1] 

CXVIJ : 




HKsS CXVI' J : 




({ML, HuIB-fSi^ [XVII] RlS [XVI I' ] t&^T, 

R77 n R78 s R79^rjR80tt^n^n, [W]-©Xte^% 

77», -hnlXttAnfyHMD, R 77 ' , R 

78- % R 79' s.rj-'Rso' (^nfn, 5v»tra— oxw: 

[0 0 7 9] 
[ft 2 3 2] 

HE5$ CXVUJ : 



0 




(flu M3a-*8xS [xvin ] (cfev^T, xa/ND-fy 
) 

[0 0 8 0] tUifc&^fcfr&jSff'lHH* l ~ 4 SWF 

[0 0 8 1] 
[fL 2 3 3 ] 



KBX*-t* 2 




[0 0 8 2] *^«S/c, *mi<D%l&tf%2<Dit 



4) , (4 5) Xte (4 6) T'^£n«7-t:*-;Wt& 

[fb2 3 4] 

-HBt* (44): 
Aril 



Ar 12 
HK(45) : 



Ar 14 



-*W<4 6) : 



Ar is 



N - 



103 



n 104 



0R iU 

MIL, HufH-«SS"(4 4) , (4 5) Rtf (4 6) 
fel^T, Ar", Ar^ A r "Stf A r 5WC 

n-oxttSftsi-pfcot, tie-ass (47) r*m 

lit 2 3 5] 

HBK (47) : 
B ioe O ios 



109 

(fib, MI3-ttS (4 7) fcfc^T, Rios , 

R106 ^ R107 ^ R108 S^R1° 9 &±> SV>fC|W] — 

5 0 ) , r i° 3 r^rio4 ttfiajfljxtt^iaffi©K{b*c3g 

ST&D, Ri° 3 i:Ri° 4 A^flfc^oTo^AWc 
[0 0 8 4] ^^^PIft5 5#§«L, ME 

H»S (4 4) ■easns7-fe*-;Wfc£flfr£8S«£ 

ta, M«R^a©#ffiTT\ TtB-ias (48) -e 
^sn5 7 5^k^i4:TfB-)KS (49) T«ns 
7 -tr ^ w b^ti t^-^yym 

Ut2 3 6] 



HlSfc* (48): 
Aril 



N-H 



Ar 12 
-*fc£ (49) 



R 104 

(flU tuEHKS (4 8) (4 9) fefc^T, A 
r n, Ar 12 , Ri° 3 RZfR™ 4 ttfflRL1tt><D£^V 

TfeD, x^Nny>jg?T?a6«o ) , mie-hm (4 

5) Tit2n£7^-;Wb^tPH#;f>±I^Ui, 

Rt;^a©#ffiT-e, tie-ass (49' ) T«n§ 

7^-;Wbl^fcTfE-*S (5 0) m*n*7U 
[f b 2 3 7 ] 



-hue* (4 e 

Aris 



) : 



H8S^ (5 0) : 
Ar 14 -X 

(flU fuffl-flSS (4 9' ) Rtf (5 0) fc&l^T, 
Ar", Arii, R">3&tfR"> 4 &BfifELfc£<Di:|W| 
LT'&D, XttMpyyJS?t?ftS 0 ) , M§E-fl£S 

(4 6) T?aStt37-fe*-;Wb^*#*«££t±, 

M^s^s©#ffiTT, tie-i&s (so -easn 
£7 5yfb^tii:TfE-jl£S (52) -easnar-t* 

[ft 2 3 8] 

-JE* (51): 



N-H 



H 



-*fc£ (52): 



,K ,0S 

,nlC4 



(flU MB-MS (5 1) M (5 2) tcfe^T, A 



[0085] mttvfv y?mm^%mmmt l 

T, T!E<DPd (0) -*7>7jy§$m^®MtLT 

Pd (o) -*X7^y$m 

{{It, Pd (0) &Pd (0) , Pd (IK Pd 

(ID (DUMtLTmniEnr$>&<, *X7^yt±T 
sa-iSiS (53) (54) x*mzn%3m*x7j 
yT°fo%>o 

Ut 2 3 9 ] 

HKS* (53): 



(4 4) 
Aril 



Ar 12 
Aris 

a/ 



hjk* (46) 



Hfcsfc (54) 



p i06 



P-Q-P 



\ D ioe 



CffiU tuSa-«SK (5 3) Rtf (5 4) fc*svvt\ R 

105 s^r 106 «fa^nx^^«a?o^b7j<^STSD, 

QtiJSMb'.kJRS* X&TIB-flM (5 5) X& (5 6) 

•pasns «fc 3 ftiitfrttfliifi* t^tti^o 

(55) : 
- (CH 2 ) n -G - (CH 2 ) n - 
HHS (5 6) : 
-Aris-G -Arie- 

(flU tulBHHS (5 5) RZf (5 6) fcfcl^T, G 
7U-;I/»TSSo ) ] } 

[0 0 8 6] *LT\ *^©^fp^f*5, HP^, T 
(4 5) Xti (4 6) T°mft2>7 

£(5 7K (5 8) Xtt (5 9) T'i?M4- 
(N, N-^7U-;U75/) ^yX7^ft Ft^tl 

lit 2 4 0] 



Ar 1 ^ 



OR 102 



[flU huIE-JKS (4 4) , (4 5) RZf (4 6) }c 
fcVT, Arn, Ariz, Ar»atfAr»B, S^fC 
|Rl-©Xl±P4SS-pfeoT, (4 7) -PS 

lit 2 4 1] 

HE* (47) : 



108^^109 

(ffiu tuis-iRSC a 7) jcteVr, r 105 , 

R106 ^ R107 s R108 RURW9 it, S^K|^-©X 

**ymximit7m75.ymfrt>mimrcmr*$> 

§„ K Ri°3 fttf R 104 ttlffiftlXtt^fffiftlO^bjK* 
ST&D, Ri° 3 i:Ri° 4 fctfJK*fifc«fcoTofttfft 

[IL2 4 2] 

HEs* (5 7) : 



Aril 

Ar 12 



CHO 



Hfe* (5 8) 
Arif 



Ar 14 



-HE* (5 9) : 




(ffiU MIH-M^ (5 7) , (5 8) RZ? (5 9) K 
£>^T, Arn, Ar«, A r 13 &lM r 14 t±MI2Lfc 

feotrauTfes. ) 

[0 0 8 7] W*tf±EO-«eC (4 4) <D{L 

Cfb2 4 3] 



L2 UW1S Ar 12 u 



Aril 



Ar 12 



Aril 



Ar 12 



Aril 



Ar 12 



,0C2H5 

QC2H5 



■00 



Aril 



Ar 12 



Ar^ 



0CH2CC1S 
0CH2CC12 



Ph 



Ar 



,12 



[0 0 8 8] S/fc, ±IS©igMJS 

lt> mm/tzy-ji', tam/*?;-^ dcc- 

s nc i 4 /Uu>51/7;V3-;W hU7;l/*nff» 
/7-fcrbX h U 7;l/t DSl/f n o 7 *^ V*, 



[0 0 8 9] $fc, ±.Bi<D%y7Vy<?m<DimiC'D^ 
Tit. X^JVhim [Pd (CH 3 C0 0) 2 ) ^ffl 

ttmmLrctcz, lum^mztirc (fit, tie©m 

Kb 2 4 4] 




*hX7 y 



4-> 



Ph 



[0 0 9 0] ^^^AttSJCS^ff'-ePd (O) fC%o 
TVntf «fc < % Pd (CH 3 COO) 2 - PPh 4 <0% 
T?l±. PPh 4 tCjcDPd (II) tfjS7c2ftT\ Pd 

(0) jb^LT^SfclltaftS (flU *X7^> 



t^7^gl^?tltl/^„ ilfiOi^iPd (O) - 

[0 0 9 1] ^^7Ajtt&iS©jfcSi$£il§#£;b-£ 



[0 0 9 2] tus3-«S (5 7) Xtt (5 8) O^yX 

luiaLfc^S (2 7) -1, (2 7)- 
2, (2 7) -3, (2 7) -4, (2 7) -5, (2 
7) -6, (2 7) -7, (2 7) -8, (2 7)- 
9, (2 7) - 1 0X14 (2 7) -1 l?«?n«tO 

[0 0 9 3] ±&LfcHRS CV) Xte CVI) N HgWi 

cv ) xn cvr ) T?asn«*«wo^*iai#i 

NC 



(P0C1 3 ) -^f;V^A75F (DM F) ma 
[0 0 9 4] 3^75^^7/S^^^a^S^b 
[ft2 4 5] 



[0 0 9 5] **J/tt{tU y-S>*f-;l/*;W»75 Ktt 
002) 



[Ib2 4 6] 





[0 0 9 6] ZCT\ KHE-IHS (4 9) , (4 9') 

xi± (52) ©7-fe*-;wt&«*fl!v\ ^n^-flss: 

(4 8), (5 0) Xte (5 1) o{fc#feii:£jSS-t*:S 
c £ «k o r , tiL&mffi&B. <®mcmtt%7)lT> 



OHC 

SJST^-^4, 5, 6O!0<fc45. 

[0097] (1) \£x (75/*?-y;W ^>4£yfb 

^tl (SiSsS (16) -9) 
[fb2 4 7] 



NH 2 

^ H Q 



(51) 



Vj/ C53> 



HO "V* 




<g> =< W ^ 


(\ /) C53) 


C5 * (55) Br 








H 8 C '0 


HsC v 0 




- q 


\J (56) 





(5T) 



(EtO) 2 PH 2 C^J^CH2P(OEt)2 
NC (58) 



HsC 



u 




CN 

H B /=( H H 
CC 



P 



(Q6)-9) 



JC-CH8 
CH3 



[0 0 9 8] (2) tfX (75y^f-U;W ^-tfXt: [ft 2 4 8] 

^ (SiiS (16) -8) O^fiic 



+ 5 : 



.CHa 



C59) Vj> (61) 



H 3 c C C (Et0) 2 PH 2 C^(J^CH2PC0Et)2 
W /=v NC (58) 




[0 0 9 9] (3) l£X (757^^U;l/) ^>-t?>ffc Wt2 4 9] 

&m (i e) -3) o^flg 



NH 2 



-OCX- 

(51) 



Vjf C53) 



HsC": 



(63) E 



CH 9 



C64) 



CH 2 CN 
k (EtO) 2 PH 2 CH^ ^CH 2 PC0E1) 2 




(65) 




[0 100] B4 5~H4 8 #f8iB©fl:£ttS*r« 
^W^tLTffll^^WWfg^? (ELlf) © 

[o i o i] 0 4 5f4BMi3*«3tt)tt2 o^aa-raa 

)&MWli«^ftffi? ATSoT, ^2 0 tt&ISS 4 
©ffljft^ So H4 6ttHE8i3T?OSa*3tt)« 

^ 2 o t Lzm&KMm^mn^ytm^B 
[0102] i &G&MnftX£ttBi&*&rc 



TO (Indium tin oxide), Sn0 2 
[0 10 3] Sfc, 5&#&fSttBT-fctK #f£iE4Mfc 



mm, fflm<Dttn*m£Lrcmj&frt>%m 

^ffflLttit\ cn6o*&tti, »3Ba**gj[# 

[0104] *mi<o<t&tot>\ ttim&mtmM 
tzrc%ytmtLT$>, ^ntrnjiwrnm^m^fc^ytm 

[0 10 5] %$5, [21 4 5&tflU4 6ifU 3te[^ffiT£ 
JifcAg, A 1 , I nf O^Ii^ Sv^cnB 

[0106] zoiGwrnnmemttts^x, 
t\ jEmmm t m^mmm t t>mm s nrtgwmm 

[0107] c<D&5ftGwmmm&zGtzGWten 
fffi&Tomz** t m 4 7 MTttt^s* i ± 

jgfttfe©l!§ffi2 t IE7L$t£jl6fcm?fi3!/l7i: 
flt^WU C<D«Sa^WSSi4{cJ;oTit±$n 

[0108] a 4 7 t^-r«fc o \cfflffi*%ii& Ltcmm 

J^i^t^ IE?Lla1^B 6 tt^ftMil 7 O^ffiA^ 

m^sso^ 2 o *ig£-r s „ c: n 5 ©natte^E i 

[0 10 9] Sfc, 1214 8tt, »3fete0®fil±^ jg 
tt14©Rlffi2 t 2E?Li#MH l 0 tmtm l l 

mm 1 2 fc*^&sw«B5 b t mm3 t&mmm 



[0 1 10] H4 8fC^LfeWWt^fSJia)S?t^T 
RMI2 tR8Effi3©lffl{ciaSit«JE*Sl|inf SctJcJ; 

Ts $^H3^5»aA?n/c«?^s?fBi^si 2^ 

[oi i i] ±.T&Lfc&^mmBmKm?c, dios^ 
x, mn it. MAtf, f^7s^j^moyH3SL 

*?fcfi*^fc"&rfflV»S«^Jf>, H4 7RtfH4 8fc 

tit, jgiask Ei^ov^-rnoeittsoaso 

[0 112] g:fc, Hffi2M\ i to 

(indium tin oxide) n 0 2 ftflfflTt^o 
Hffi2i:iE?LttSI«6 (XteIE?L«}£jI l 0) fcofflt 

\t, mm<D^x^m^mt^mx\ MwmmL<& 
[oii3] sft, mwRBfflt&3-Q,\z.mzmwm 

5 a \t, JEMmM 6 fc«?«BS« 7 fctfSWSttfc* 

awn?* titi Boi/^-f n^xtt)5Wfc±ia L^*« 

«}^a7 thx^\ ^mwmm&mztsvz^m 
msbit, jEiimmm 1 o t±iBLfc*^o{k^^ 
^wr^fg^ii i i tm^mmm 1 2 ^ii?n/ct 

iEjLfft^iitii^isi^iicD^-rn^L 

[0 114] Sfe, IE?Lft^ii6X««?llMS 
7^^«i i*^WO{t^5*^ftSJiT*S*c:i: 

m !:<0«IfiaoTMLTfei:K IE?L 

mmtDmmmnztmm LrcJEjimmmmmLx^ 

[0115] f fe, GtsRssmm? c&is\,>t. mt 
m im^mm'&mytm 7x&-DX&^t>\ mm 8 ^5. ep 

v^t, Man m&e&mi ix&^x 



(*-;I,7a -y+y^S-^x^^ h if) ^ 

[0 116] S/c, SE8i3tffl^SW*4fcLT{i, L 
i , Mg, CafOgttMItAg, A K I nH<D 

[0117] s/c, wmkwt, m±&£L-zftm?z 

[0 1 18] ±IBLfc^a*Wfg^?tEniPl-^« 
[0 1 19] 0 4 9tt, 

rc¥®rV^^w©^MTfe§o m^o^<> 09*. 

tf7;l^-rV77W<DJIi=r«:, ^ (R) , m 

(g) (b) ©3igfe*«3tRrfliasawi5 (5 
a , 5 b) t\ mm3 tmm2 t.<Dwcm^ti-z^ 0 



UH 3 Ch 2 l 



rtM©M«ssi 5k:«fc?)jiiRsnT, ^n^ntfs-^ 

[0 12 0] SH^, S4 9«$Jxf£ 8 X 3 R G B^V 

mtmv^-ftifr'p* < 1 t-^tfr 5 # 

BWf3 4:lia2©iaitE«Lfefe©Tf** (04 7X& 

$--y??Z, ££i>i^ EWcv h U **ttfci£3£S 
^7hU^X#rtjS©fflfflJ[elKl 5*5«fctf 1 4fc<fe 

7^^K/^->«* (R) s ft (G) , » (B) 
fi^IEU v;l/^*^-fe§VH±7^*^-©^@{* 

[0121] 

tzt>\ imTonmm t mm £ nz, t, © -e t± % 



[0 1 2 2] MS 



1L1. 



CH B C 2 0) ; 



e) -l) <d&jsm> 

[0 12 3] 
Wb2 5 0] 

CN m 

ICH 2 P(0C 2 H E > 2 



CC27M) 



(19 a) 



CN 



C(16>-1) 



l 0CH 2 CH 3 



[0 12 4] 2, 5-S/ (7*n^ ?-;!/) -fU7^D 
rfiJ;W50mg (2. 3 9mmol) Cl'JViF 
'Jxf;H9 4mg (4. 7 8mmo 1) fciSTSL 1 



»7j<fb7tFD77> (THF) 2 5ml(«LT 



r*±m~c*mz>ftrci?*x*ymx-XT-fr (1 9 a) 0^ 

7K7- hvt: K07^y^ (2. 39mmolffi) 
1 5#*H*TSSTU ^©ft£gST*2 0#Jf#Lfc o 
[0 12 6] ^fc, 4-[ N-7i-/l'-N- (4-x 

h+^7x-;W 75/] ^yX7;Vft F ( (2 7) 
-1) 1. 7 8 g (5. 60mmol) <D*|7j<-r h 7 
Fn77yM (4 0ml) £1 5^AHj-TSSTbfc 

[0127] c(Dm^m^m^y^)tif)i^ 

nVh^77^-(WAKO-gel C-3 0 0, f 
h7tFD77>:^Wy=l : 8) £,};D*itSiU 

UH 3 CH 2 U 



(757x^U;W ^y-tfXbHrti ( (1 6) -1) 9 

0 0 m g £t# ito ZOlUmZ 5 1 %, ■fi^TJ&frfitt 1 
4 0°C, Bu^tt 1 8 OfCSofco fh7tFn77> 
^©^«KlKffi*tt 4 7 5 n rru S^ffi^gti 5 9 

1 fcTIBfC^-riiDTfftofe (&*5, H^cDTMS&i 

NMR (CDC1 3 ) S (ppm):i.32(6H I t),4.03(4H,q) I 6. 
83 (4H , d) , 6 . 98-7 . 22 (22H , m) , 7 . 40 (4H , d) , 7 . 98 (2H , s) 

[0128] mmm 2 

<ex (757X^U;W ^y-tfyfb^t) OgiSS (1 

6) -1) O^M> 
Wb2 5 1] 



CN 



rCH 2 P + Ph 2 Br" 



6 



C(27)-l) 



CN 

(20a) 



CN 



CH = CH 



:h=ch- 



cafl>-D 0CH2CHs 



[0 12 9] 2, 5-^ (7nt^f;W -fU7^n 
— MJ;W50mg (2. 39mmol) i:h'J7x- 
MX7^yi. 3 8g(5. 2 6mmol)^>'l' 

ft, MJBQiU i;J<f F7tFn77y2 5mltM 

[0 1 3 0] TkfR^T-HJ^Al 8. 5mmo 15:l7j< 
fF7tFo77y7 0mltWt, ^PH^T 
T-±fS?i#^n/c^*X*^<7A (2 0 a) ©fiEzKxh 
7tF077yj§i (2. 3 9mmo 1 ffl^) * 1 5# 
MtT?$T U ^Oft^ST 4 8 Bf ^Jif$ Lfc 0 

[0 13 1] 4-[ N-7i-^-N- (4-x 

F^>7i-^) 757] ^yX7;I/ftK ( (2 7) 
-1) 1. 78g (5. 60mmol) ©flfekr h 7 1: 
FD77>?§i (4 0ml) £1 5 5>*HtT?iTbfc 



ft, ^JST-2^H3 0^J*^U/E:o £j£i!^££'>S<D 
7KT^X>7^U I^P^7j<T^V\ fezK^T-hU^ 

[0 13 2] ^U#y;l/^nvh?77^- (WAKO 
-gel C-3 0 0, fF^tFn?^^:^^ 
= 1 : 8) fc«fcDfi!S{U 7-trhy-^+^y^P.SIS 

( (1 6) - 1) 5 5 8mg ttmrco Z<DHm& 3 

n^ttfa^, ^ssmi Tif^n/c^T, (7 

5/*f-U;W ( (l 6) -l) fc-a 

[0133] nanai 3 

<t>* (75/7.^U;K> ^y-tf^b^-t! OgifcS (1 
6) -2) ©^M> 

[0 13 4] 

[ft2 5 2] 



H s CO 



0 



CHO + 



(C2D-2) 



CH 5 C 2 0) 2 PCH 2 6n 



(19a) 



?Vch 2 koc 2 h 5 ; 



0 



nh/~^-ch=ch- 



h=ch-^n; 



CH 3 0 

[0 1 3 5] zKJRfk-fhU'J/Al 1. 3mmol%izk 

T«M 1 7f6ftft^7*>H7f;I' (19a) 
OizKfh7t: Fn77y»« (1 . 13mmolffl 

[0 13 6] 4-[ N, N-S> (4-* F + ^7 

75/] <yX7)WtY ( (2 7) -2) 7 
5 0mg(2. 25mmo 1) <Di7j<rb7tFo77 
ymm (4 0ml) £ 1 5iWPtfT«TUft«, SfiTf 

[o i 3 7] coS*SS-&«i^5)BW»*S/ , J35;y;U^ 
avh777^- (WAKO-gel C-3 0 0, f 
F7tFD77>:^W>=l : 8) fcfcOfifSiU 



CH E C 2 0) 2 PC] 



0 
0 



OCIL 



OCHo 



cae)-2) 

7-tF-y 



(757XfU;W ^y-tf^k^ft ( (1 6) -2) 4 
8 8mg^f#fc 0 C©lR*Stt3 1%, 7Jv7.|s^J± 1 
3 0°C, RjSttl 7 0tT'$of; 0 fh7tFn77>' 
4 8 6 n m, ibflfcK&gtt 6 2 
OnmTfeofCo HNMRX^ YMtm 

2 atfTEfu^-Tii 0 T?£>o fc 0 

NMR (CDC1 3 ) <5 (ppm):3.81(12H > s),6.84(l2H,m), 
7.05(8H,d),7.19(2H,d),7.39(4H,d),7.98(2H,s) 
[0 13 8] USSffU 4 

<ex (75/x^u;W ^y-tfyfb^ (fliiis (1 
6) -4) o$jm> 

[0 13 9] 
Wt2 5 3] 




,P(0C 2 H 5 ) 2 



(19a) 



((16)-4) 



TUSSMl T:i#&n/cv ? ^X^y^xX'r;b (19 a) 
©fcfckr b^t: Yuy^yWM (1 . 13mmolffi 

[0 14 1] 4-[ N— (l-^"7f-;W — N — 

7x-;V75/] ^yX7;Vf t F ( (2 7) -4) 7 
2 8 mg (2 . 2 5 mm o 1 ) <D*£7j<-r h 7k FD77 
y^ffi (12ml) £l 5#jW*TfiTFL;feSk SIT 
2 ffi^S^ L /io SJtSii^?S^'>fi©*T * X > f- U 

[0 14 2] ilOSjSii^l^e.gW^^U*^^ 
D?h^77^-(WAK0-gel C-3 0 0, f 
h7kFD77y:^>=l : 8) t«tO»»U 




(7^/X^U;K> -O-tfy^tl ( (1 6) - 4) 5 

4 6 m g *%tc 0 C ©iR^tt 6 3 %, 3 r 7^<B»jStt 1 

5 0°C, B^«2 1 OTCpafeo^o fF7kFD77y 
JS»ORl«!RlR«*tt 4 6 1 nm, 5 5 
OnmTftofeo ^C 1 HNMRX^^ h;W±IH 
3 &tf TIBtc^-ra D ffeo Tco 

NMR (CDC1 3 ) a (ppm):6.97(4H,d),7.02(2H,s),7. 
25~7.49(26H,m),7.8l(2H,d),7.92(4H,d),7.97(2H,s) 
[0 14 3] HfiBffl] 5 

<\£x {y^sm-VM ^y-tfy-fk^ (ffiiiit (1 

6) -5) £>1=r/jScM> 
[0 14 4] 
[ft2 5 4] 



CHO + 



(H s C 2 0) 2 PCH 2 T 
(19a) 




[0145] zKJWb 1 ^ h U 7 A 1 1 . 3 mm 0 1 ^JfeK 
fF7kFn77y20ml[«^ §fgf?HMT 
T*^BE^J 1 T-f#£>nfc->****>ggx*-r;V ( 1 9 a) 
Oi7j<fF7kFn77yitS(l. 13mmolffl 

a) *i 5#sw*tmtu j e-©atMT?2o^afp 

[0 14 6] 4-[ N- (1-^-7^1/) — N — 

((27) - 5) 761mg (2. 2 5mraol)«l 
*fb7tKD75y»l (12ml) fcl 5#frWT 

[0147] c:os*SS^«i^5BW«i*'>U*y;l/^ 




(Cl6)-5) 

D?F777^~ (WAKO-g e 1 C-3 0 0, f 
F7kFD77> : s\^y= l : 8) £«fc!)*lfiU 

(75/*^y;W *w>ik£to ( (1 6) -5) 3 

8 6 m g d ©Ifim* 4 3 %, fivTM&Mte 1 

3 0°C, Rj£fcJ:l 9 0°Ct?feo/c„ fF7HFn77> 

mm^wkWMrkte 4 6 5 n m, mmm.mt 5 5 

5 n m"C$>o7c 0 

[0148] mmm 6 

<4-[ N, N-S> (4-^F^7i-;W 757] 
^>X7^fHF (flt^tiX (2 7) -2) ©£$M> 

[0 14 9] 

[ft 2 5 5 ] 



CH s O 

CC36)-2) 

Coi5 0] giatTSftzK^^^;l/*;U^7 5 F^t*© 

SlfTF. tf-^>iS{by > 1 . 76g (11. 5mmo 
1) %m~FLs i^TN, li-i? (4-^F^7i- 
7-'Jy ( (3 6) -2) 1. 7 5 g f- 
K»«2 5ml fcfirFLfcS, SjSi&gfc 
±tf\ 7 0°CT9 0#flt#Lfc o 
[0 15 1] ^SST^iPU TkT^x^Lfdi, g 

[0 15 2] dOSJiSifig«j^5gW1**^U*y;l/^ 

D?F^77^- (WAKO-g e 1 C-3 0 0, f 
CH 3 0 



: 4 i 



(31a) 



(32a) 



[0 15 5] N 

y Ola) 1 

^y^y (3 2 

t— BuONaO 



N-S> (4-^h+'>7x-;W 7^ 
0 0 g (4. 4 6mmo 1 ) N 3— H 
) 1 . 0 0 g (4. 9 Ommo 1 ) , 
5 0 2 g (5. 2 3mmo 1 ) *«fc 



tfPd (CH 3 COO) 2 0. OlOg (0. 044m 

mo i) «^->i/>ti»L, mmmm^T^mm. 

Lfttf^ ?P.tO. 2 3 7 U(DP (BuO 3 1. 0 

[0 15 6] c<DKJS£j£^£->y#y;U*nvh?7 
7^-(WAKO-gel C-3 0 0, fh7tKn 
77>:^W=1 : 4) fc«fcD»»U 



0"^ 



CHQ 



CH s 0 

CC27)-2) 

h7tFD77y:^y=l : 4) tiDSfiU 
ft^t) ( (2 7) -2) 0. 7 5 0 g«l/c o «1©1R$ 
fcfc3 9%T?*D* HNMR^FMi 

NMR (CDC1 3 ) <5 (ppm):3.81(6H,s),6.82(2H,d),6. 
90(4H ) d),7.13(4H,d) > 7.62(2H,d) > 9.78(lH,s) 
[0 15 3] HflSffl] 7 

<N, N-S> (4-^F^>7i-W 7r.U> GR& 
S (3 6) -2) <D^m\> 

[0 15 4] 

[fb2 5 6] 



C(36)-2) 

^hy-^iT-yfrSSfSIILTfki^j ((36)- 

2) £f#fc 0 C©lR»± 1 . 1 7 g (IR^ 8 8%) Tfe 
ofco S/c, HNMRX^ WWiSS&tfTfB 

NMR (CDC1 3 ) 5 (ppm):3.80(6H,s),6.80(4H,d),6. 
82(lH,t),6.92(2H,d),7.02(4H,d),7.17(2H,t) 

[0157] mm 8 

<N- ( 1 -7i-;l/) -N- (4-xF^>7i^ 
;W 7-U y (3 6) - 1 ) 0^fl9> 

Kb 2 5 7] 



(31a) 



C 2 H 5 0 



C(36)-l) 



[0 15 8] N, N— >*7i-;V75> (31a) 8. 12. 4 0 g (5 Ommo 1 ) , 



t -B u ON a 5. 7 



2 0. 2 2 4 g (1 . OOmmol) ^^nn^y-ti' 

237 MOP (But) 3 17ml £r8TLfc^> 4Bf 

[0 15 9] A7i.^nvh^77^- (7;b57\ *\ 
h;ny=4 : 1) fciDHMU »tti«*7 

ittlO. 9g (tRsp7 9%) T*£D> 1 HNMRT^ 
CN 



NMR (CDC1 3 ) S (ppm):2.28(3H,t),4.02(2H,q),6. 
84(2H,d),6.94(2H,t),7.03(4H,d),7.06(2H,d),7.20(4H, 
t) 

[0 16 0] 1119 

<2, 5-i>' (rntbiJ7i-M7*^^;W fl/ 
7^D"hU;l/ («JfiS (2 0 a) ) ©£jffffl> 
lit 2 5 8 ] 



BrCH 2 



+PCPh)s- 



(35a) 



BrTh 2 P + CH; 



CH 2 PTh 2 Br- 



CN 



[0 16 1] 2, 5-y (7at^f;W fb7^n- 
bU;l/(3 5a) 750mg (2. 39mmol) th 
'J7x^X7YVl. 38g (5. 26mmoI) 
^i/l^c^U 2 0Bt^ilfiSL/co £jS*g?£*g 

Tgfeofc^ JSffiEJIU jffiTkf >7tKn77>2 5 



(20a) 

^fc^X^^^A (20a) ?# 5 ft fc„ 
[0 16 2] f£SSM 1 0 

<2, 5-S> (7'Dt)i^) fl/7^D-h'J^ (#§ 
iSS (3 5 a) ) <D&mi> 

[0 16 3] 

[{b2 5 9] 



W 

(36a) (37a) 

[0 16 4] 2, 5-^f;l/fU7*DifiJ;l/ (3 
6a) 1. OOg (6. 4mmol) £N-7n^7^ 
•>y^5F (NBS) (37a) 8. lOg (90mm 
o 1 ) £5 0 Om 1 (DtUU^frhlzmfrL, 
H (4 0 OW) fcfiSfrfL&tf 5 4 8f$iaiggltLfco 

[0 16 5] rgffi^SSL, SM^^U*^^ 
DYf^77^- (WAKO-gel C-3 0 0, f 
h7HFn77y:^y=l : 4) tcivfif^U 

5 c {c «fc 0 , (35a) ^afifSH i: 



BrCH 2 



CN 



CN 



m^m^ftfco c (dwm\$ 6 9 8 m g om 3 4 %) 

%>K>, Sfc* ^O 1 HNMRX^ h;H±IH7StfTIE 

NMR (CDCI3) 5 (ppm):4.60(4H,s),7.83(2H,s) 
[0 16 6] Hffiffll 1 

<n- (p- h;U-T;i/) — n, N-^i-^z^y 

OBitSC (3 6) -6) ©£jSM> 
[0 16 7] 
Wfc2 6 0] 



P 



(Sla) 



(32b) 



Bu'ONa 

Pd(QAc) 2 /PPh 3 



Q- 



0 



((36>-6) 



[0 16 8] N, N-77i-;V75y (3 1 a) 9. 
70g (57. 3mmo 1 K 4-3 — K h;I/X> (3 



a 6. 6 1 g (6 8. ! 
0) 2 2 6 Omg ( 1 . 



mmo 1) s P d (CH 3 CO 
1 5mmo 1 K J5irfh U 7 



[0 16 9] ^Mtl£3SiJU 7;V5t^DYh^77 

: 4) {cfctJfitJKU mttiWtftT-t h 
y — ^yfrzmM^xmm ( (3 6) -6) £ 

SIWEifto £<DM$I ( (3 6) -6) £>i HNM 



/=\_ K ^ J P0C1 S /DMF 



NMR (CDC1 3 ) 8 (ppm):2.3l(3H,s), 6. 94-7.27(1 
4H,m) 

[0170] mmm 1 2 

<4-[ N- (p-WlMOU) -N-7x-^757] 
^yX7;^HK (2 7) -6) <D$j&M> 

[0 17 1] 

[fL2 6 1] 



OHC 



-o 



,0 

to 



C(36)-6) 

[0 17 2] ^StcTMf^T, ifeK^^f-;I/*;l/^75 
F (DMF) 5 0m 1 ff'fc^+S'SMty >5. 96g 

(3 8. 9mraoI) ?STU M^TN- (p - F;b 
Y;b) — N, N-v?7i^;V75> ( (3 6) -6) 
5. 04 g (19. 4mmo 1) Oi7j<^fM^A 
7 X H (DMF) ^I50ml fcjBT SiSSS 
*±tf, 7 0 °CT' 9 0 fttm L /c„ 

[0 17 3] MSST^aU 

^X^fU ->'JA^;^D7h^77^- (WAKO 
-gel C-3 0 0, fh7kFD77y:AWy 



OHl 



«27H) 



0 

c + 
o 



((273-6) 

= 1 : 4) fc«fcDfitS!U *>Ol/ttM« ((2 7)- 

6) *m£femm^mrc a c:^^©* hnmrx^ 

* h;l/*H9 fcTfaie^fo 

NMR (CDC1 3 ) 5 (ppm):2.35(3H,s),6.96~7.64(l 
lH,m),7.66(2H,d),9.80(lH,s) 
[0 17 4] gflflH 1 3 

<i£x (75/x^U;W ^y^yfk^ti OBESC (1 

6) -6) O^M> 
[0 17 5] 
[ft 2 6 2] 



CN 



CH 6 C 2 0) 2 PCI 



;h 2 f(oc 2 h e ) 2 



(19 a) 



H 3 C 

> 0 

NaH/THF /~\ 



Q 



NC 

(C6)-6) 



[0 1 7 6] frmiti- h V V 1* 1 4. 5mmoI^fel< 
fF7tF077> (THF) 2 0ml!«^ g 
^3?H^TT ? > ? *7.^y^X7 > 7 1 ^ (19 a) ©tezfcr 
F7tF077>M(2. 3 3mmo lfflS) *«T 
U 6 0#flt#Lfc„ 4-[ N- (p-h;W 

;l/) -N-7x-;l/757] ^yX7;VftF ( (2 



F7tFn77>M?S (4 0ml) mWY Lfcfe, £il 

[0177] Ejsm&6£ / pm<D&-i*irx-y'f-u mi 
&iMjkxm\ i&mmi-hvvk±vfflkLrc 0 ~>y 

*WavF^77-f- (WAKO-gel C-3 
00, TY^^Yuy^y :-\^y=\ : 4->i : 



((1 6) -6) 0. 7 8 7 gm„ CCIWI4 4 9 
%T*&D, 1 HNMR^h;l/*Hi OfcTIHfc^ 

•To 

NMR (CDC1 3 ) 5 (ppm):2.34(6H,s),7.01~7. 3 
0 (26H, m) , 7. 42 (4H, d) , 7. 99 
(2H, s) 

CO 1 7 8] COiS ((16)-6)Ofh7kFD 



77>}§?fiORl^eRlRffi^{i 4 6 9 nm, ^ffi^g 
14 5 6 8 nmfjofc 
[0 17 9] HffiM 1 4 

<N, n-*J (p-h;H;V-N-7xz;l/75y (« 
JfiS (3 6) -7) O^M> 

[0 18 0] 

lit 2 6 3] 



H 2 C 



Bu'ONa 
Pd(OAc). 



0 



(Sib) 



[0 18 1] N, N-i? (p- 75^ (3 1 
b) 10. Og (50. 7mmo 1 ) , 4 - 3— K^V 
^10. 3g (50. 7mmo IK t-BuONa 
5. 85g (60. 8mmolK Pd (CH 3 CO 
O) 2 300mg (1. 34mmol) 6±tfhU7i 
^WtX7-^yi. 50g (5. 7 1mmol) 
U>5 0 0ml!«U SJR»H«T*e4l$iaaML 

[0 18 2] ^F»«|*3SiJU 7;l/5t^D-7h^77 
f- (ffJtt7;U5^-3 OO^yS/a, fh7tKn75 
>: ^-9-^=1 : 4) }cJ;0SSL, fgffi«^7-feh 



C(36)-7) 

>-^y^BSg B a B LTSffl ( (3 6) -7) £ 
1 1 ^T!S{c^-r 0 

NMR (CDCI3) S (ppm):2.30(6H,s),6.90~7.07(l 
lH,m),7.16~7.22(2H,i) 
[0 18 3] HflEffil 1 5 

<4-[ N, N-S> (p-h;^;W 75/] ^>X7 
71/7*1: F (4f3iiS (2 7) -7) cd^M> 

[0 18 4] 

Ut2 6 4] 



POC13/DMF 



0 



CHO 



^ ((36)-7) 
[oi8 5] SiSfcTflHrF, %kk*s frkT*. 

K (DMF) 2 Om 1 ^tCxi-^S/^bU > 5. 90g 
(3 8. 4mmol) «TU M^TN, N-i/ (p 
-h;W;U) -N-7i^75> ( (3 6) -7) 
7. OOg (2 5. 6mmo 1) (Di7^>7fM;VA 
7 5 K$?fi 5 0 m 1 £i&T Ltcik, MilT- 2 4 H$[SflH$ 

[0 18 6] £jEil^fc'>S©*-?*xy^Lfc&> 

h^xy-^ttiu fiasiAiazK"eiJfev\ Na 2 so 4 ± 

T^b/co ^JAWnvh^77^- (WAKO 
-gel C-3 0 0, f h7tKn77>: / NW 



n 3^ C(27)-7) 

= 1:4) fCcfcDmSiU *^;I4^« ((27) - 
7) ^Sl^iWti/io CCD^t)© 1 HNMR7^ 

NMR (CDCI3) <5 (ppm):2.35(6H,s),6.93(2H,d), 
7.06(4H,d),7.15(4H,d),7.64(4H,d),9.78(lH > s) 

[0187] mmm 1 6 

<t£x (757X^U;l/) ^y-tfXti^ («5giC (l 
6) -7) <o&im> 

[0 18 8] 
[ft2 6 5] 



& «27)-7) 
H 3 Q 



;h 2 p(gc 2 h 5 ) 2 



ayyijijPCHa 

(19 a) 



0 



NaH/THF 



H 3 C 

[0 1 8 9] MXtki- hU^Al 4. 3mmol*«tzK 
fh7tKn77> (THF) 2 0mltli?^ £ 
f££H^T"?S>***>BUn*-r^ (19a) 7 5 0m 
g (2. 3 9mmo 1) OflSzKf H7tFo77>ii 

2 0ml£jKTU *t4-[ N, N-S? (p-h;W 

757] ^>X7;U7*tK ( (2 7) -7) (2. 

3 9mmolf!M3) 2 5 m 1 ©ftfck-r h 7 Fn77> 

Co i 90] sjiSfi-&«*^ao*"e^x>f-L, ffiffl 

*WDYh777^- (WAKO-gel C-3 
00, ff7tFD77y:MD->=l : 4->l : 



NC 

((16)-T) 



( (1 6) -7) 4 3 1 mg^mtzo ZL<Dtiimi2 5% 
T&D, 1 HNMRX^7 b)l/*m 1 3 fcTfBfc^fo 
NMR (CDC1 3 ) <5 (ppm):2.33(6H,s),6.97~7. 2 

1 (2 4H, m) , 7. 3 9 (4H, d) , 7. 9 7 

(2H, s) 

[0 19 1] COWfh7t Fn7^>^®RrtI 
"RlRSctti 4 7 6 n m, M^ffi^iSfitt 5 9 0 n mTfe 

[0 19 2] g ffS ffl 1 7 

<e* (7 5/xf-u;W ^>v>it&to ($m& (1 

6) -9) ©^M> 
Wt2 6 6] 



cT 

(52) 



(51) 



3 

(54) Br 



H 3 C 



H 3 C ^0 

Q 

(55) Br 



(58) 



H 3 C 



H 3 C ^0 



(EtQ) 2 PH l 



■PH 2 CH(^CH2P(0Et) 2 



Q 



NhQ>-CH0 
(57) 



NC (58) 



HsC 

NC 

(06)-9) 



[0 19 3] (1) (f^f* (5 3) <D^$L 
7-b$-Mt&®l (51) 2. 75g (10. 2mmo 
1) , (5 2) 2 0ml (2 15mmol), 

t-BuONal. OOg (10. 4mmol) RZf P 
d (OAc) 2 0. 0 2 2 g (0. O47mmol) 

^•>u>i 5 0mi izmmL, mmmmnTvmm.L 

S6fc0. 1 M©P (t-Bu) 3 2. Oml 
(0. 2 0mmol)*»TLft», 6f^KiSSttLfc 0 

b;Ux> : THF = 1 : 1) fc± DJI^SfclSf^ M 



[0 1 9 4] HCD^Mt, 'HNMRM'FAB-M 

swmc&osmva (53) tm^Ltco 

iHNMR (CDC1 3 ) S (ppm):0.80(3H,s),1.30(3H, 
s),3.63(2H,d),3.76(2H,d),5.34(lH,s),5.74(lH,brs), 
6.92(lH,t),7.06(4H I d),7.26(2H,t) I 7.39(2H > d) 
rpmfo (5 3) <D iHNMR7^ h;l/*Bll 4ti 
f. 

[0 19 5] (2) (5 5) £>£j£ 

fb&W (54)5. OOg (28. 9 mm o 1 ) £ 5 0 



TTWLOOO. 2mlOCF 3 S 0 3 H^ftPbfc 

yy^-^/co 6 m 1 <DN E t 3 £?^jjn LTEfSiStt** 
SlU F7^7/Rt (3 0 0^-r>a, h;Vxy) 5: 
jlLTJfMK^t, m^SSLT^tl (5 5) 

[0 1 9 6] iHNMRM'FAB-M 
SMSfCjcD, (5 5) fclWDSLfco 

iHNMR (CDC1 3 ) <5 (ppm):i.33(9H,s),6.86(2H, 

d),7.37(2H,d) 

fpfSit (5 5) CD iHNMRX^ hJl^M 1 

■To 

[0 19 7] (3) (5 6) ©1=rj& 

jt-a-tl (55) 0. 809g (3. 5 3 mm o 1 ) s {L 
^ft (5 3) 1. OOg (3. 5 3mmo 1 K t - B 
uONaO. 407g (4. 2 4mmol) , WPd 

(OAc) 2 7. 9mg(0. 0 3 5 mm o 1 ) £10 

omi ot^bytiKt mmmm^T, 1 2 o°c 

"PiaSSai^Loo, 0. 1 MCQ P (t-Bu) 3 1. 4 
m 1 *m\\ L T $ 5 £ 4 BSHBSSK L fc 0 SJS?S?S*K?& 

(WAKO-ge 1C-3 0 0, 'v^y : 
THF = 2 0 : 1) fci^ffigiU 7th>-^> 

5, f§*£H L T B&JgJt 1 . 4 4 g fcltfc 
[0 1 9 8] £©£$1^ iHNMRRtfFAB-M 
SiJ^tt^DS^ (5 6) fcm^Lfe 0K*9 5 

%) o 

iHNMR (CDCI3) <5 (ppm):0.79(3H,s),1.30(3H, 
s),1.34(9H,s),3.64(2H,d),3.76(2H,d),5.34(lH,s),6.8 
6(2H,d),6.96-7.06(7H,m),7.22(2H,d),7.36(2H,d) 
itSm (5 6) <D iHNMR^bMIl 6^ 

to 

[0 19 9] (4) ™# (5 7) ©1=rfig 
fb-a-tl (56) 1. 44g (3. 34mmol) tTP 

ps (p-b)V3Lyx)i*yM¥Vi/-Vi±) o. 0 8 

4g (0. 334mmol) £7-fe h> 6 0m 1 -zK 1 
0m 1 CD^^&<^$IU 3f$HiB8ftL;fco 

£U b;l/xyTft(±iLT^p^7j<T^o/-dt, Na 
2 S0 4 ±T*S£J!Lfco ^JM'MD7f^ 7 7^- 



(WAKO-gel C-3 0 0, 'nW-»'n^ 
y : THF = 8 : 1) tc^DffSU (5 7) 

0 . 9 4 0 g £f#fc 0 

[0 2 0 0] ^<0%MM$, !HNMRM'FAB-M 
S»[£fc«fcDi« 1 l4i (5 6) i:|R|£Lfc OK* 8 1 
%) „ 

iHNMR (CDC1 3 ) 8 (ppm):i.37(9H,s),6.96(4H, 
d),7.07 (2H,d),7.16(2H,m),7.33(2H,m),7.66(2H ) d),9. 
79(lH,s), 

ffc&ft (5 7) co iHNMRX^ hfr*M 1 7 {c^ 

to 

[0 2 0 1] (5) if* (75y^f-U;i/) ^>HfXt: 

^((16) - 9) ©^flg 

N a H (60 %t£iS#i!0 9 . 5 4 mm o 1 £'v£1J->' 
•?2fiiJEV\ JSzKTHF (-rhvt Fn77» 10m 

(5 8) (1. 5 9mmol) Ht^l (5 7) 
0. 940g (2. 72mmol) ©MtK T H F jgffi 5 
Om 1 £ 1 B»HtT?iSTU 3km±T3^H 
SStTM^l 2BtTO$Lfc 0 SJiSfi^S* 

T?iifcofcft, Na 2 S0 4 it«Lfeo t#5>tlfcH{* 
Si/U*y;H'D7h^77^- (WAKO-ge 1 
C-3 0 0, h;Uxy) t«fc?)flll!iU h^x^^S 
»SLT4riMS ( (1 6) -9) 0. 8 5 6 g£f#fc 0 
[0 2 0 2] £<D£$.mZ, iHNMRMFAB-M 

swmzzvmwi ((16) -9) tmfeLit mm 

6 6%) □ C©£j£i»© iHNMRX^ h;V£[2I 1 8 

iHNMR (CDCI3) 8 (ppm):i.37(l8H,s),6.92(4H, 
d) , 7 . 00-7 . 32 (22H , m) , 7 . 42 (4H , d) , 7 . 98 (2H , s) 

[0 2 0 3] Z<D^to<DhJteyffli<Dr$fflm&X. 
Il(i4 8 1 nm, MfflZmm±5 4 OnrnTSo 

Ito 

[0204] mmm 1 s 

<tr* (75y^f-U;W ty-vyibSto OBiteS (1 

6) -8) O^^M> 

2 6 7 ] 



' /=\ 

H S C-C^jKBr 
\j=\ ™ (60) 

%_J G5B) 



"0 



0 (61) 




CN 

(EtO) 2 PH 2 C^( / y-CH 2 PC0Et) 2 



NC (58) 



[0 2 0 5] (1) fffStt (6 1) cD-g-fiSc 

i -rnt-4- 1 -7^;i^y-tfy (6 o) 12. 5 

g (5 8. 7mmo 1 K ^7x^;l/75> (5 9) 
9. 93g (58. 7mmo 1 K Pd (OAc) 2 2 
63mg(l. 1 7mmo 1) , hUX (2 7 
x— ;W *X7^> 1. 43g (4. 69mmol) S 
&'t-BuONa8. 45g (88. OmmoDO^ 
->by»l 2 0 0 m 1 £ 3 mm, 1 2 0 iCTSflK L 

/to aSr^^^Lfdlt e:nfc7j<*in^, h^x 

yTfttti (3 0) L, ^^fcft&kffitK^U^Tifc 

-TflfMLT, h'J7U-;I/75> (6 1) 18. 4 g 

[0 2 0 6] cOMH iHNMRMFAB-M 
SiJS^DgWtJ (6 1) ^^L/co 
iHNMR (CDC1 3 ) 6 (ppm):i.32(9H,s) > 6.98-7.09 
(8H,m),7.19-7.27(6H,m) 

<KD£.fflfo<D iHNMR^hMHl 9 fc^f„ 
[0 2 0 7] (2) tfifflft (6 2) <7^5c 



(Q6)-8) 



CH3 



1 0 0m 1 fcfigTU 1 2 0°CT 5^mmnLtc a %h 

(61) 18. Og (59. 7mmol) ZtiaZtco % 
5nfeS^**8 01CTf||J¥Lfeo COS*Sjg^*l*« 
ffiTTfiWBLfeO-B, NaHC0 3 /3Kta*«<a^ 
f£o t#5>n/-dF^^B^x^;l,Tffltii (3 0) U *f 
«Na 2 S0 4 i§ISLfc 0 ^LT, g« 

^yX7;Vft K (6 2) 6 . 6 9 g £$ff feSH ii L 

[0 2 0 8] CO^flfttt, iHNMRM'FAB-M 
SPJ^ciD, gMt) (6 2) tra^Lfc («3 4 

%) o 

1 H NM R (CDCI3) S (ppm):i.33(9H,s),6.99(2H, 
d),7.08(2H,d) > 7.17(3H,m),7.33(4H,m),7.66(2H,d) 
Z.<D£.&M<D !HNMR7>^^ fMI2 0 fc^To 
[0 2 0 9] (3) (f7> (75/7.^'J;!/) ^-tfXt; 

mms (16) -s) o^fig 

N a H (6 0%t23fi#fO 9. 5 4mmol^W> 



mmmmn.TvmnLrc 0 it^vs (5 8) 1 . 5 9mm 

oli: (62) 1. 2 6 g (3. 82mmol) <DMfc 
T H F WM 40ml^l 5 SfrWCiKT U 

±? 6 nmtn u mmcrmic e mmmnLtc. ®s 

Na z S0 4 ±-ee»Lft, '>'J*WDVh^ 
77^- (WAKO-ge 1 C-3 0 0, h^xy) 

fc«fcDfitS!iU h;l/xy^5.S^ H LT^^ ( (l 
6) -8) l . 11 gfcfffco 

[0 2 1 0] iHNMRfiitfFAB- 
MSiW^UlJcD, SWtl ( (1 6) -8) fcPH^Lfc 
OR* 9 0%) o Sfe, iHNMR7^^ b;b£EI 



2 1 tTiat^-To 

iHNMR (CDC1 3 ) 5 (ppm):i.33(18H,s), 7. 02-7.0 
7(l0H,m),7.14(4H,d) > 7.22-7.32(6H,m),7.33(4H,d),7.9 
9(2H,s) 

[021 1] ^(o^mi<DY^ymm(o^wmmx 

WLWA 4 7 9 n nu M3tffi^St± 5 3 5 n mTfco 

/Co 

[0212] mmm 1 9 

<t£X (75 7Xf-U;W ^>-tf^t^ okes (l 

6) -3) (D^fiScM> 
lit 2 6 8 ] 



(51) \J (53) 



H 3 C- 



ffls 

(68) Er %J .= 



Q- 
(64) 



\=v (EtO) 2 PH 2 C^ A-CH 2 P(0Et) 2 



C(16)-3) 



>-CH 8 



[0 2 13] (1) TO* (6 4) 
B««B ( (l 6) -3) fcfcjSLfctf, $1% ^SSflJl 

7 tmmz-et&Lrcit&vn (5 3) 2. 85 g (10. 

ImmolK 4-7"n^-N, N-^W-'J> 
(63) 2. OOg (10. OmmolK t-BuO 
Nal. 20g (12. Ommol) RZfP d (OA 
c) 2 0. 066g(0. 29mmol) 1 
5 0mlt8iU S*£H5(T"eaflELfctf^ M£ 
0. 1M<DP (t-Bu) 3 12. 0ml (0. 4 0m 

mo i) ttrnTLtc®, mm&ffiLrco *sv*>fjw 



F : ^VZ/= 1 : 1 0) ic&omML, (6 
4) OHfi|gS2. 2 8 g*fcfc 0 
[0 2 14] c(D4« iHNMRMFAB-M 
SMStcJ;D, mm (6 4) tmfeLTt (f$5 7 

%) o 

iHNMR (CDC1 3 ) S (ppm):0.74(3H,s),1.17(3H, 

s),2.89(6H,s),3.62(4H ) q),5.32(lH,s),6.72(2H,d),6.8 

6(7H,m),7.20-7.27(4H ) m) 

[0 2 15] (2) ^f* (6 5) 



h;l/xy^;l/*y»— zKSiftO. I33g (0. 7 00 
mmo 1 ) %7-tb>3 00ml, zK2 5m 1 IZffiM 
L, 2B3TOiftLfcc T-fehVfcS^U Na 2 S 0 4 
±T«L^ ->y*Wn7F^77^- (Wa 
kogel C-3 0 0, h;lxy) tcJcDHffiU @ 

(6 5) OftfefgH 1.67 g£?#fc„ 
[0 2 1 6] JHNMRMFAB-M 
SWmcXVmW (6 5) £^£Lfc (KW9 2 

%) c 

iHNMR (CDC1 3 ) S (ppm):2.97(6H,s),6.71(2H, 
d),6.93(2H,s),7.07-7.34(7H,ra),7.63(2H,d) I 9.76(lH, 
s) 

iHNMR 7;-^ h)l*m2 3 fc^fe 
[0 2 17] (3) ex (75/7.^U;W ^-tfXt: 
^ (1 6) -3) ©^flg 

N a H (6 0%»t) 9. 5 4mmol^W> 
T?2gifcl/\ ftfckTHF 1 0m 1 ft&i:, 
g*l?HmTT«L/c 0 fb^(5 8) 1. 5 9 mm 
o 1 tit&ty} (6 5) 1. 14g (3. 60mmol) 
CDteTKTH FJS?K7 0 m 1 * 1 5^HtT7iSTU 

^x^U fS^^kT^ofc^ Na 2 S0 4 ±T* 
CH 2 Q 



^Lfco 7;l/5t*7A^a?h^77^- (3 0 0 
mesh, h;l/x^ : THF = 5 : 1) t«fc?)JSS«lK 
J&KJt, h;l/xy--\^y^5.SIS H H B LTSM 

((16) -3) 1. 02g £f#fc„ 

[0 2 1 8] CCO^fiSctltt, iHNMRMFAB-M 
SPJ£fc£D@fttJ ( (1 6) -3) fc|B|j£Lfc (iR^ 
8 8%) 0 -?"<D iHNMRX^ h-;l^H2 4 £ 

iHNMR (DMSO-d6) 6 (ppm) :2.91(12H,s) ,6.75 
(4H , d) , 6 . 88 (4H , s) , 6 . 98-7 . 13 (7H , m) , 7 . 30 (4H , d) , 7 . 47 
(4H,d),7.59(2H,d),8.42(2H,s) 

[0219] z<D£m<Db>teymL<D^wmm* 

Sfitt 4 9 9 n itu MKmXlfcmZ 6 2 0 n mt'lo 
fc 0 

[0 2 2 0] ^M'J2 0 

<1, 4-tfX [2- [4- (N-4-^h^>7xX 
;l/-N-7x-/W 7577i^W if-M -2, 
3, 5, (M^ (4 0) 

-1) ^^M> 

[0221] 

[fb2 6 9] 



CH=CHhT>-CH=CH 



( (40) 

[0 2 2 2] 7j<fg{t^ h U "7 A (60%5 

10 4mg, 2. 59mmol) Of f7tF 
n77> (THF) MMW. (3ml) (2, 3, 5, 
6— T h7 7;l'^-D^s>-tfy) - 1 , 4-SM';l'-fc:7. 

(^^y$X*yl^xf;bx^fW (4 7. 6m 
g, 0. 1 0 5 mmo 1) £UT, 1 O^MW 

Lfco Z<DM&mc, (4-N-^F^>7xX;V-N 
-7x-;l/757) ^VX/^f t: F (10 8mg, 
0. 3 5 6mmol) mtfiT, 5B#P^|ff$L 
tc 0 mZfttzM^mz^ (0. 5ml) ^iP 

;l/T3@fflffiLfcc 
[0 2 2 3] £Ufc*f«Ji*7K ISfil^KTjJESf, 



-1) 



OCHo 



t^VK JgMjgffi : -n+^>/S^x^= 5 / 1 ) T* 
IfitSJU £fiS$&| ( (4 0) - 1 ) (6 6. 9mg, IR* 

8 5%) zmmm^BtLTmrcv zLv>t&mw 

mfete 'HNMRMF A B-MSfflfJS^«fc0fi : o7Co 
[0 2 2 4] C <D£j£M<D THF SS© RlMKlRffi^ 

I(i4 3 8 nm, SftfStti&gfci: 5 4 2 nmT-&ofc„ 
[0 2 2 5] ^M'J2 1 

<1, 4-eX [2- [4- (N-^7i-;W 75/ 
7x-;W xfx;H -2, 3, 5, 6-f h57;W 
n^y-tfy («jfiiC (4 0) -2) 0^€M> 

[0 2 2 6] 
[ft 2 7 0 ] 



[0 2 2 7] ikmki- h V t> A ( 6 0 % 5 *7;W-i';i> 

!R}St£, 15 3mg, 3. 8 4mmolK (2, 3, 
5, 6— 7- hv7;l/^n^y-tfy) — 1 , 4— S^-Y;!/— 
If 7. ()(^*X*y|^xf;HXf/W (115m 
g, 0. 2 5 6mmo 1 K N, N-^7x-^757 
^>X7;Vrt F (2 4 5mg, 0. 8 9 7mmol) 

[0 2 2 8] ^ftgJil, OBIigiS (4 0) -2) 

(150mg, 1RSP8 5%) fcfUS&agja £ LTfffco 
<LE>£j£1$l<£>|B|£& iHNMRMFAB-MS 

CH3 



F F 

( (4 0) -3) 



[0232] amt-r v u 7 a (6o%s * v;i/*-r ^ 

!Bi^ 16 0mg, 4. OlmmolK (2, 3, 
5, 6-fh77;V*n^>H!» - l, 4-i>V;V- 
H'X (^^>*7-tyli>xf;bx^f;W (9 0. 3 
mg, 0. 201mmol), (4- (N- 4-*=f-)V 

7i-;W -N-7i-;W TSy^yXT^ft F 

(2 0 2mg, 0. 702mmol) HMU 2 

[0 2 3 3] ^£H, («igS (4 0) -3) 

(I15m g> W80%) ZnW&fe&t OTffe. 
4*. C©£j£1*©lRl£tt 'HNMRM'FAB-MS 

t-Bu 

Q ^ >4 

o 

( (4 0) 

[0237] Tkmiki- h v V J* (6 0%5*7;W;i/ 

Stt 185mg, 4. 6 3mmolK (2, 3, 
5, 6-fb77WD^y) -1, 4-^>V;u- 
lf7 (^>*7*y»yxf;l/i7f;W (6 9. 7 
mg, 0. 15 5mmol), [ 4 — (N— t —~T^-)\> 

7x-;W -n-7i-;W 75/^yX7;i/ftF 

(2 0 3mg, 0. 6 1 9mmo 1 ) HSSM2 

[0 2 3 8] ^<D3£H, %Lim («ifiS (4 0) -4) 
(74. 3 m g , JR* 6 0 %) £ LT?# 

fee £*3, COM^I^te 1 H N M R JSlXS F A B — 



[0 2 2 9] COMftOTH F^7$©^lM»a£ 
Iii4 2 8 nm, SftSBti&gfcJ: 5 2 2 nm7*oft, 
[0 2 3 0] iMU2 2 

<1, 4-ex [2- [4- (N-4-^f;l/7xX;L/ 
-N-7xx;l/) 75/7xx;H ifx;H -2, 
3, 5, 6-fF77MD^y^ (SiiS (4 0) 
-3) <D"nJKM> 

[0 2 3 1 ] 

[ft2 7l] 



CH=CH- 



Q 

CH S 



[0 2 3 4] L<D±fm®TH¥&m<D^Wmm*3fo 
I(i4 3 3 nm, 5 3 2 nmT»*ofCo 

[0 2 3 5] aifiM2 3 

<1. 4-tfX [2- [4- (N-4-t-7f;V7x 
x;l/-N-7xx;W 7577xx;W ifx;V] - 
2, 3, 5, 6-rh77MD^y€> («|ife£ (4 
0) -4) ©£j*09> 

[0 2 3 6] 

Wk 2 7 2 ] 



CH 



F F 



P 



4) 



t-Bu 



MSSI^fciDfTofco 

[0 2 3 9] C ©^fiJctl^ T H F Rn8!RlK8i*i£ 
Sti4 3 3 nm, ^^^tSgtt 5 3 2 n mT?feofc 0 
[0 2 4 0] ^M'J2 4 

<1. 4-eT. [2- [4- (N-4-t-7h^>7 
x— ;l/-N-7i— 7577xx;V) xf-iW - 
2, 3, 5, 6-rh77Mn^y^y Of^iX (4 
0) -5) ©^M> 

[0 2 4 1 ] 

[ft 2 7 3] 



UTBU 



O f f 

( (4 0) -5) 

[0242] jk&iti-hvyL. (6 0%5*7;l/*^;l/ 
jKWfc 1 1 3mg, 2. 8 3mmo 1 K (2, 3, 
5, 6— f hv7;U*D^;>'-tf>') - 1 , 4-i>V;l/- 
^ (^^X*y|^xf/H7fil') (4 5. 5 
mg, 0. lOlmmol) , [N - 4 - t -7" h+v' 
7i-/W -N-7x-;W T^/^yXTJl^V 

(132mg, 0. 385mmol) USSM 2 

[0 2 4 3] (flligS (4 0) -5) 

(54. 8 m g , \m 6 5 %) fcftlifelgil £ LTf# 
fee &33. CO^J««|0|RlStt 1 H N M R TkXS F A B — 

CHs 



p 

IT' 



O-t-Bu 

MSWStC^Dff'ofeo 

[0 2 4 4] Z. <D*E.jm<D T H F }g?£© ^mWSLW^L 
Ki4 3 5 nm, fflt3&ffi.mt 5 3 7 n m^ioft. 
[0 2 4 5] Hfififfil 2 5 

<1, 4-tTT. [2- [4-N, N — 1?7> (4-^;!/ 
7x-;W 75/7i-;W if-;H -2, 3, 5, 
6-fh77MD^y-ify (1#^ (4 0) -6) CD 

[0 2 4 6] 
Kb 2 7 4] 



O F F 

CHs ((4 0)- 



CH=CH 



[0 2 4 7] 7kiH{fc7"HJ7A (6 0%5*^;b^-^;U 
jRWft 237mg, 5. 7 8mmol), (2, 3, 
5, 6-fh77Mo^yti» -1, 4-S^;l/- 
tr* (^y*7*^*lf;l/XXf;W (2 6 0m 
g, 0. 5 7 8mmo 1 K [IfX-N- (4-^7^ 
7x-;l/) ] 757^>X7^xHH (5 2 2mg, 
1. 7 3mmo 1) USSM 2 0 t^]$t<D75"i£T 

[0 2 4 8] ^CDSJH, ttfl^S (4 0) -6) 

(Z4img, ir^ 5 6 %) ^mmm^tLxmrc a 

ilcD^^cD^Sti iHNMR&lfFAB-MS 
CH 3 0 



0 

6) CH S 

[0 2 4 9] d cD^fig^cr) THF RlSlRlRffi^S 
I(i4 4 0 nm, £3fcfS)fc»gfcj: 5 3 7 n mTffeofco 
[0 2 5 0] Hflfifll] 2 6 

<1. 4-tTX [2- [4-N, N-lfX (4-^h + 
•>7i-;W 75/7xx;H If-M -2, 3, 
5, 6-fh77Mo'<y-{?y (#f3ii£ (40) - 

7) ©i^0ij> 
[0 2 5 1] 
UtZ 7 5] 



0GH 2 



0 



^ ^ /=\ W /=\ ^ " 

( (4 0) -7) 



[0 2 5 2] zkJfi^hU^A (6 0%5*7M^ 
186mg, 4. 65mmolK (2, 3, 

5, 6— t h^yjitu^y^y) - 1 , 4-s^;i/— 

tfTx 3! >*7* yl-7xf;Vx7f;l/) (1 1 0m 
g, 0. 2 4 5 mmo 1 K (4— ^ 



0CH s 

0. 7 5 9mmol) W\ HSfiflJ 2 0 £ ^©7Jft 

[0 2 5 3] («JiS (4 0) -7) 

(1 1 8 m g , «$6 2%) £ftltfe*g H B B LXmco 
'HNMR&tf FAB-MS 



[0254] c <d£.jMb<d t h f atfmWi*.®. 

ltt4 4 6nm > S«$S(i5 6 0 nm^ofe 0 
[0 2 5 5] gjj 2 7 

-$3 [I] <D±mit^O)o^, R 1 , 
R4 t3-xh^>7x-» Re , R8 KJ/7y 

ffi&^ ( 1 6 ) - 1 : 

CH 3 CH 2 0 



mzw-DtcTmm^ (i6) - 1 wt&toziEMm 

[0 2 5 6] 
[fk2 7 6] 



CN 

NC Q 



[0 2 5 7] S-T\ M^mmmm^, 1 0 OnmOf 
SOI T0fr5fc3Hffitf-a®fc®J#Sftfc3 Omm 
X3 0mm<DA7X»7T^^"Lft„ 
^i:LT, OmmX2. OmmOlflin* 

tciD 1 0- 4 P a WT©££T-e±fB#l5l5£ (16)- 
1 Vit£W%:®mi5 On mom* KTEHUimm (M% 
KM) tLX^Ltco mmU-h&O. lnm/#i 

[0258] m^mmmtLxTmmm^(o 

A 1 q 3 (HJ7. (8-*/V/-;W 7;b$->>A) 
*IE?lJ^fc»LT»5»Lfc. A 1 q 3 ^SSilO 

0. 2nra/#tLfc 
[0 2 5 9] 
lit 2 7 7 ] 

Alq 3 = 




[0 2 6 0] ^«^£:LTteMg tAgCDHSII^Jf 
M^(f5 0nm (MgSl) *5<J:tf 1 5 0nm (Agl) 

[0 2 6 1 ] C CD «fc 5 fcfNH L/c^MiJ 2 7 ©HH*^ 

fcfrofciBII, 0 2 5 fcaVT «fc 5 fcs 6 2 0 nm£M 



0CH 2 CH 8 

7fc^r<fc3fc, 8VP1 0 000 cd/m 2 

[0 2 6 2] «l©^«STO^?^^fiS, g^5?ffl 

/to Mfc WmW&3 0 0 c d/m2 TW^fl^r-^tc 

0 0 OBf^Tfeofco 
[0 2 6 3] Hi 2 8 

*mmmte. -m^ m ©±^1:^105 r* . 

R4 fc3-xh*^7i-;I/»*, R 6 » R 8 fcS/TV 

»*«Fofc±iasfii^; (i6) - 1 (Dit&tinttn^Mm 

[0 2 6 4] £f\ m^mm&m^ l 0 OnmOJ? 
SOI T07^&3i^ffi^— S®^ffMSnfc3 0mm 
X 3 0mm©^77ifi*t7fYy^l//':, It?X 
^fcLT, 0mmX2. OmmOlffiUP* 

tcJ;D 1 O-^P attTOlSTf, TfEflf^i^ a - N 
PD (a-t7f;l/7x-/^75y) Wlf50n 

0. 1 nm/§t Lfco 
[0 2 6 5] 
[ft 2 7 8] 
a-NFD : 

Q jO 



( 1 6) - 1 (Dit^ZJElLWMmimLTMmLrco 

±.mm^ (is) - 1 (Dit&wafrZKznTmmm 

fcfcO. 2nm/fptLfco 

[0267] mmmtLximgtAgcDmmm^m 

»M5 0nm (MgJI) *5«fctf 1 5 0 n m (Agl) 

[0 2 6 8] C ©«fc 5 fcftS Lfc^fifcffl 2 8 <DW$H1W 

Tfgft#14£fHffiL/co ^ftfi^fiTfeD, HSSM2 
8 t^tc^iJ^^tTofc^, 0 2 6 t^-r«t 5 
6 2 Onmt5S3ttt?-^*^-rS^^h;l/*# 
fee SEHBgffi!j£*fTofc£<:3, 82 81^ 

-r«k5fc, 8V?8 0 0 0 cd/m2 <DWSA^e>n 

/Co 

[0 2 6 9] £^$imWfgftfl?£fi«, gflflH 

fc„ «J8Jffg3 0 0 c d/m2 

££T'3 5 0 O^pHTfeo^o 
[0 2 7 0] ^Mj2 9 
#^MJ«\ HKjS CI] <D±Mtf;m<D*)%, R 1 s 
R4 £3-xh^7i-m R 6 > R 8 

as*KFo^±iB«iifiic (i6) - 1 vM&bitffl&m 

[0 2 7 1 ] £f\ M^mmmm^, 1 0 0 nmOp 
SOI TO^^i§W-atffM*n/c3 0mm 
X3 OmmO^lS^yf^^Lft. 
?£LT, &&<E>2. 0mmX2. OmmOWlP* 

K«fc»3 1 O-^P a«T©^TT?, ±f2Hi3£iX©a-N 

p d^mx«3 o nm<DmziciEjLmmmt LTJSUL 

re MMls-hltO. 2nm/^Uco 
[0 2 7 2] Set, ^M^fcLTiiElffilS (1 
6) -10{k^t)^IE?LffilKt]i^^LT^*L/cc ±IB 
Wm^ (1 6) -l©{b^fr5fc«$S%R©lifffc0!l 
M3 0nmi:U IS#b-Mi0. 2nm/ft'tL 

/Co 

[0 2 7 3] S?|ftH£#ftfc LT±ie#S£5£© 

A 1 q 3 ^^StcMLT^«L/i 0 A 1 q 3 ©ffilJSfc 
mtf3 0nmhU ItU-Ki, 0. 2nm/#t 
L/co 



[0 2 7 4] SNi«Si:LTt4MgfcAgO«WJS*» 
fflU iinfeliEJ;?), I*l/-Mnm/#iLT 
ffl*.Hf5 0 nm (Mgl) fcitf 1 5 0 nm (A gfll) 
fcJ&S U HSfiM 3 0 tc «fc S M 4 8 fcas Lfcin t 

[0 2 7 5] C©«fc?M1MHLfc^B60!l2 9©^$l«^ 
^RoftfiS, 6 2 0 nmtfg3t^-^^t§^ 

i o o o c d/ m 2 ©ffigtff#£nfc„ 

[0 2 7 6] CO*fflS^3^?*f^fi^, SHIIH 

/io S/c, fflilfi3 0 0 c d/m2 T*«SSffl^-St 

0 0 0B|PlT^o/i 0 
[0 2 7 7] ^M'J3 0 

T P D ( h U 7x^7 5 

[0 2 7 8] 
[ft 2 7 9] 



TFD : 
CH 3 

6, 



CH 3 



[0279] *nmi<o&wmft?am : ?t>$mm2 9 

[0280] mmM3 1 

-«as cm o±Mt&m<D5*>, r i4 , 

Ri5, R"\ Ri7^c3-^ h^i/7i-;H5, R 19 ^ 
R2i}c^7/a^fo/iTlE«5tit (16) -2 0fb^ 

2 7 £|»c LT, ^y^l/^xDSigOWSm^^ 

[0 2 8 1] 
Ut2 8 0] 



mmA ( i e > - 2 



CHoO 



w 



OCH. 



CN 

ch = ch -^^kh = ch 



[0282] *nmM<DGmft&ytm?i^ mmmm 

9lttt£5fc, 6 5 0 nmt^fitJ-^^WrS^ 
9. 5V?1 2 0 0 cd/m 2 Offfi^|P.nfto 

[0283] dowasai?^^*^^, mmmm 

fc„ Sfe, «J8JB£2 0 0 c d/m2 T«fifLffi^-£t 

ssti o o oi^iaiTftofeo 

[0 2 8 4] gML3 2 

*£flSfflW\ -hsss cm o±ib^^«©5-b, R 14 n 

R2ifc5'7/*&#ofc±i3Hifi3 (16) -2<D<fc£ 
2 8t|^|«|{cLT> ^^y;l/^-rD#|ig©^«SW%3t 
[0 2 8 5] #^ffl©*f«S^?Sftifl?fc, §l!fPH 

*fl5ftfiS» H3 0fc^tJ;5li:, 6 5 0 nmtC%ft 
£*ffo;fci:t3, M3 2 fc^t\fc 3 fc, 10. 5VT? 

6ooc d/ m 2 offs^^nft. 

[0 2 8 6] ^cD^*^^?^fWI, ^3?H 

/Co «J»M2 0 0 c d/m2 

5 ST? 7 OO^ffeoft. 
[0 2 8 7] ^M'J3 3 

-AM [II] ©±IEfl:^3©5-^ R 14 n 



0 
0 



0CH 3 



R^iziyy ym^n-Drc±mmm^ d e) -20^ 

fo*$SBtWBi:LTfflv\ cnfiWtt*StM2 9i:lRl« 

[0 2 8 8] ^iW^ilttWf^ig?^ SHOT 
fc 0 »ftftfctffcfeT?fcD» SttfcSGtfcfrofclS^ 6 5 
ffg$l££fTofc£c:3, 8. 5Vf 1 8 0 0 cd/m 

[0289] zmmnnmmttttmtik. mmmm 

fc 0 Sfe, «JS8ffS2 0 0 c d/m2 "PWiJiEffl^-^fc 

1 5 0 OB^T&o/Co 
[0 2 9 0] HMffU3 4 
sEJlWMmUt LTa-NP Dtclf ^T±IB^igS© 
T P D ( h U7xz;^>75yiift) *ffll^ffit±* 

[0291] ^mmm<D^mm^^m^^mmm3 2 
[0 2 9 2] n m ffl3 5 

*$mmi&. -« [in ] (o±.m\t^<Do*>, 

R27 s R30[c3-> ? ^^;l'75/7x^^a^, R32, 
R34 ( c^7/«^ofcTf3^i^ (16) -3©^ 

[0 2 9 3] 
[ft 2 8 1] 



mm^ ( 1 6 > - 3 

(CH S ) 2 N 



d 



CN 



CH = CH 



[0 2 9 4] *^sBMow««^^?^^ mmm 

fee fSftfi^feT&D, tfttSfflSfcfrofc^ 0 3 
3 5 fc, 6 4 0 nmlCfg^tf-^Wf^;^ 

VT?6 0 0 0 c d/m20Wfi^#e,nfeo 
[0 2 9 5] C©W«Sf&ttfg?*ftSifc, ^JSSIH 

Tzo Sfc* Mfffi 3 0 0 c d/m2 -ewi^-^^ 

5$T3 8 0 O^Tfeo/co 
[0 2 9 6] SM!L3 6 

-IKS CHI 1 0±Efb^«05-B, 
R2? s R30fc3-i> % ^5 1 ;l'7 5y7xr.;l/a^:, R32 % 
R34fcS/7/a^J# 0 fe±fB«ifiS (16) -3<Dit& 

[0 2 9 7] *^Mtt©W8ISJ?fSft^e, g^HH 

fcffofclSS, H3 4fc3sf«fc3fc, 6 4 0 nmtf^ 
SfcfrofcfcCS, H3 6t^-T«l:5fc, 8VT5 3 0 

0 c d/m2 ©JSfiA^#?>nrco 

[0 2 9 8] C©*8^f8fcfg?*ftil{&, g^HH 

fro Wmm&3 0 0 c d/m2 T-«gi!{f^-^{c 

5 ST? 3 2 0 OBt^TSo/co 
[0 2 9 9] HM'J3 7 



-CH = CH 



N(CH 3 ) 2 

R27^ R3o^ 3 - >^ 5^1/75 77xCi;l/S£\ R 32 , 

[0300] *^^ij©wnm^fg^«?^, g^HH 
/to im&itft&v&o, ttytmrnzfj^rdis^ 6 4 

m&.mfeZft->rctZ.?>, 8Vt«6800 cd/m2£D 

[0 3 0 1 ] gfl^H 
StTfc l *J!IBIKilLfejfr 3R^ttt««*n4A^o 
/Co Sfe, 0 0 c d/m2 

§$T4 5 0 O^FHTffeofCo 
[0 3 0 2] Hffljflil 3 8 

mMmmtnt lt « - n p Dfcn ^Titan^s© 
t p d c h V7x-;ii?7zymmm zm^itmttm 

[0303] ^mm<omwimmm^mm^ e 

b^tt^Mij3 6tD^1t^3 J fi^?©7^^ h;Vcl- 

[0 3 0 4] ^M'J3 9 
*^MiJtt, [IV] ©±fa{b^©5^s R 41 , 

R42f C teg^7 x -;l / S^ s R40 n R43[cteg^7f- 

R45, R47 }c ^ 7 ys^ 0 ^ T | aS ^ (1 
6) -4co{t^^IE?L$ s 1^tt5g7t#^c:LTfflV\ d 
nw^t4ISfiSM2 7 t rattle LT, i/y^)\^rum& 

[0 3 0 5] 
Mb 2 8 2 ] 



flt&$ (16) - 4 




[0306] *^ssM©^ns^7t*?t, mmm 
%^x)wu77.mims.^t^x^m^mm l 
/co isttfeaitfe-e&tK ftxwfeztn-DKm^ in 3 

7fC^f<k5lC, 5 7 8 nrntSBte-**^**"* 

vt*6 5 o o c d/m^nmm^ntco 

[0 3 0 7] CO^^JTOfcifl^fcftiSigL SfS#H 
fc 0 Sfc, Wfi3 0 0 c d/m2 T*^fa^-^t 
&ST4 0 0 OBt^Tfeo/co 

[0308] m&m 4 0 

*H»|J«\ HRS CIV] ©±iBrt:£%©5^ R 41 n 
R 42 fcteg^7x-;l,a^, R 4 °, R43{c^Hg^7^ 
R 4 =\ R47^j/7/»*RFofe±83H3fiS (1 
6) -4 0^k^«**?liSltt«)tttt»i:LTfflV\ C 

<d G®&n%%m?*ft® l /cmt $ § c 

[0 3 0 9] *^SI6MO^«SW^3^?fc, g^HH 

£frofc|g&, EI 3 8 t^f<fe 5 ^ 5 7 8 n mtJ83t 
SfcfTofcfcCS, H4 1t^t<t5lC 4 8VT*5 9 0 

0 c d/ m 2 (onmm^ntco 

[0 3 10] g^HH 

tc a s/c, waning 3 0 0 c d/ m 2 xmm.\m-m^ 
mnLxmmmxL, mmtz&rc®, mmtf*m 

5$-? 3 5 0 ORSBTfeofco 
[0 3 11] HM'J 4 1 
#^S6ffl«\ HK3 CIV] (D±Mit^VB(D5*>, R 41 , 
R^tiIS7x-;H^, R 4 °, R43} C teg^7^ 



km*. R 4f \ R 47 tci/7y»^o/i±IB^S (1 

6) -4(D{t£r^%^mmtLx%h\ znmim 
mm 2 9 ^^«feLT, ^^T-umwmmmm 

[0312] *mmm<omwfcffifflm&\^ wmm 

7 x mmnm^ua * xmm-mmm l 
tea zm&im&T-&Q. tmrnttfivrcm^ 03 

9lC7K?£ol^ 5 7 8 nmt5g3tlf-^W«^ 
*h;l/£#fc 0 «J±-WgSfJS*fTofei:ii5, H4 2 
fu^f«fc5fu» 8 Vf7 5 0 0 c d/m 2 

[0 3 13] <I©£^#fftfcl£?*flMH&. ^H§?H 

/io $/c, M^g3 0 0 c d/m 2 xnmmz-mic 
mnLxmm^Ku mmtzttm, nsta^mt 

%>%X5 0 0 OBJIHT'fcofco 

[0314] am 4 2 

EJLf&Sfteft&i: ITa-NPD fc1i;lT±IB$§5iiScD 
T P D ChU 7x^^*7 5 fcffl^fcfl&ttfl 
» fi)cM?Si:fe^M4 OtcWLT, HHII^ft 

[0 3 15] *^SSM^a«^fg^?t^SSM4 0 

[0316] nmm 4 3 

*$mWte. -UBS CI] ©±H2rt:£#J©5^ r 1 , 
R4 tiil7x-;H^, R 2 , R3 

mzft^rcTiEm&a. (1 e) -8<Dit&fa*n?mM 
&&mint. LTfflv\ ^nw^^n»ij2 8 i^fitt 

[0 3 17] 
Ut2 8 3] 



*g3$ (1 6) -8 



O NC O 



CCCH 3 ) 3 



CH3O3C 

[0 3 18] ^BSffl^^WSSftiB?^ ^HHH 

tco z&t&i&m&v&t), mm 3 9 tmrn^m^ 

Zft^rdBSk 0 4 3 tC^-Ti O 5 8 0 n mtcfgft 
^frofctC^ 8 VP3 0 0 c d/m2 ©BStfff 

[0319] ^Mwmmmtm-n:{m^ mmmm 

fiKiS: (16) - 9 : 



[0320] mmm 4 4 

1 s R4 ic*sg^7 x -;l/S^ s R2 , R3 

u y b *^8£8t> fcTiBffi&s (16) - 9 o<b^ 

[0 3 2 1] 
Hfc2 8 4] 



Q 



CN 



0C(CH 3 ) s 



^NH^CH=CHHphCH=(SHQ- N /~ 
O NC Q 



(H s C) 3 C0 

[0322] ^mmm<D^mmn^m^ mmmm 

mi-D /cISS, 0 4 4 fc^T «fc 3 fc, 6 2 8 n m\zWt 
^^tTo/ci:d5, 7. 5 Vf 1 5 c d/m2 ©Wfij^ 

[0323] ccD^mn^xm^-zimm, mmmm 

[0 3 2 4] 

*mi<D% 1 m 2 oft^*i±, 
wmmmnztm^ mm. mmwnt¥ 



;V7 7^IWtSi:i:fe^^ Sfc *mi<Dit 
[0MOBpi«Jl] 

[01] *fSB©tr* (757*^1) ;W ^>-tfXl:£ 

m 0Bti§5£ (l 6) - 1) OiHNMRX^ h;l/g|T 

[0 2] ^fgfEovf* (75y*f-D;W ^y-tfXfc^- 

* CfllifiS (16) -2) ^HNMRX^hiHT' 

[0 3] #fgBJ!©ex (75/*f-U;W *y-Vy<k& 

m (16) -4) ©iHNMR^h;l/01? 

[04] #f^©^$^HttfcLT©4--[ N, N-S? 
(^tiaS: (2 7) -2) HNMRX^ h;I/0T'& 



^h+f7x-;W 7-Vy (IffifeS (3 6) -2) © 
i HNMR^b;H8"P365, 

[0 6] *«WO^fflH#4:LTON- (l-7i- 
;U) — N— (4-xf^>7i-;W 7-U> ( (ffifi 
it (3 6) -1) ©i HNMRT.^? Wl/0T*&S O 

[0 7] *#M!©1^W#tLT©2, (7n 
t^fVlO fWJKbiJ* (fifJSS (35a))© 
i HNMR7^h;Wfc5. 

[0 8] *^o-a-fig*Hfti:LroN- (p-h;W 
;I/) -N, N-^7i-;I/75> («ifiS (3 6) - 
6) CD 1 HNMR^^h;Ht$5o 

[0 9] *mi<D&l£*®#£LT<D4-l N- (p- 
h;W;b) -N-7x^l/757] ^>X7^fH K 

(iBifiS (2 7) -6) ©i HNMRX^^b;HtS 

[010] *«WOtT^ (73/*f-U;W ^y-tf^t 
(«JfiS (1 6) -6) OiHNMRT,^ h;b0 
T'&So 

[011] *«WO^fig*Hfti:LTON. N- (p- 
FM^-N-7xz;l/75> (SiSS (3 6) -7) 
HNMR^b;VHT?*5. 

[012] *»KO^(fJ|fflftfcUT0 4-[ N, N — 
S> ( P -h;^;W 757] ^>X7/VfkF («JfiS 

(2 7) -7) ©i HNMR*"?*h;I/H"ea&«o 

[0i 3] *f§0j!©t£x (75yx^u;i/) ^y^yit 

Gfa OUKSiC (1 6) -7) ©iHNMRX^hiHI 

[01 4] *«KO^*lfflfti:LT07-fe*-;Wb^ 
t) OBIigSC (5 3) ) CD iHNMRT.^ WU0T*& 

So 

[015] *fSE0£j«ffi|HlttfcLT©fc£tt OHJfiS 
(5 5)) O iHNMRX^ Y)l>m~&b%o 
[01 6] #f£IB©^£*iatt£LT©7*2-;WI:£ 
% («JiS (56) ) © 'HNMR7^ h;HST?fc 

So 

[01 7] #^0£j£*IS#fcLT£>7;l/Tk: 
ft (WJfiS (5 7))© iHNMR^^^ WU0T*& 

So 

[0i 8] *%BJl©ex (75/x^U;W ^y-tfXb 

(«JfiS (1 6) -9) © iHNMR7^ b Jim 

[019] *^O^^H#i:LT<D7 5>{k^J 
(Sii^ (6 1))© iHNMR;WhWPfcSo 
[0 2 0] *^©^WP^f*i: lT07;l/rt Kfbn 
f&l (SiiS: (6 2) ) © iHNMRX^h/^'S 

So 

[021] *%noex (75y7>^u;b) ^y-tfXt: 

^t) Offi^ (1 6) -8) © iHNMR7^7h/H 

-?&So 



W OHIifiS (6 4) ) © iHNMR7.^h;V0T& 

So 

[02 3] *5Sfi0^jS[fi|8I*i LtOT^r t Kft£ 
ft OBiliS (6 5) ) © iHNMR^7h/H^ 

So 

[02 4] *^©ex (75/X^U;I/) "OtfXb 
£ft GBifiS (1 6) -3) © iHNMRX^hiVi 

TSSo 

[0 2 5] *«W©HB6M2 7t«fcS^ffl«^^lR? 
©fgftX'** h;I/0T-SSo 

[0 2 6 ] [Wk USSM 2 8 «t SW^m^f8^?©fg 
ftX^ h;l/0T-SSo 

[0 2 7] IrL HS6iM2 7t£S^$imW^lt?©* 
ffi-H«MStelST?*So 

[028] MMM2 8ic&z,^mn^Km?-<Dn 
[02 9] mm 3 1 t^swt^ftfi?©^ 

[03 0] |S| N ^J6M3 2fci:S^«^^?©fg 
ftT^ h;l/0^feSo 

[03 1] ^ss^3 lt.fcs^aswf^t*?©* 

J±-itig#tt0T-feSo 

[03 1] m, mmM3 zK^mwmnmm^n 

J±-iJfJt#'tt07?feSo 
E-®a#tt0T^So 

[033] irl 5ic^^mmm^m^<D^ 

ftT.^ h;l/0T'SSo 

[03 4] ^Jfiffl 3 6 «fc S^ftWf^ffl?©^ 
ftX^* h;l/0T-$»S o 

[03 5] ^ssM3 btc&zmwHmftm&vn 

[03 6] 6fcj:S^«tS|?^3t^?©« 

ff-sia^MTF-sso 

[037] no, nmi3 9ic£*Gwmn?fflm : ?<Dm 

fcT,^ h;V0T-feSo 

[0 3 8] m. nmmioic&zGwmftfm&TtDft 

[0 3 9] P^k ^Sfiffl4 1 t«ts^«is^^t^?©% 
ft*"?* h;U0T'SSo 
[0 4 0] HSSM3 9fc«fc££^#SStt*?©« 

[04 1] ^ HSS^|4 0fC«fcS^«S^^?©« 
J±-jffS#tt0T*SSo 

[042] hsem4 i tis^nm^^^©* 
[043] ^ z\z&zmwmmfflm&<m 

%7s^ h;I/0TSS o 
[0 4 4] M?!l4 4tC c kSW^«Wfg^?©fg 



[0 4 5] *miKm^<G1BmgffiX&?<DSfflSM 

[0 4 6] nn, m<D^mm^m^m^<Dmmmmmmm 
[0 4 7] ffios^^eis^osaMisiSBfffiHT?* 

[0 4 8] |WL ffi©«^^?©gg|5MKgBf®0Tfe 

[H4 9] m. mmmm^m^m^tc^jvi-yjty 



i-*k, 2--MHffi cms) , 4-«» 
1 2-«?nauB, 1 4"«if@^ i5-a 



mma. (i 6) -i 

ch s ch 2 o 



TMS 



t) J* ^ Q 



CM. 



[02] 




[0 3] 




[02 7] 



[02 8] 




[04] 




[05] 



(3 6) - 2 : 





Jl 



H 2 0 S 



TMS 



[03 1] 
mmm a i 



[03 2] 




CH6] 




CH7] 




[0 3 4] [03 5] 

XtoW 3 6 . KM 3 5 
. -, , 10 t 




400 500 600 TOO 800 

ft (w) 



CH8] 




[09] 




mi o] 




[mil] 



B ■ 

o 

000*9 — 7* i 

088-I ^ I _J 


PPM ' 


— 0 






-m 


9 

as 

CO 
CO 

•w 




-ID 


9S8'U , * " 

— — — — -= — ^- ^ ,T1 ~^~ 

§ 




-r>. 

-co 



[HI 2] 




[HI 3] 




[HI 4] 




cmi 5] 




mi 7] 




[01 8] 




[HI 9] 




[H2 0] 




[122 1] 




[0 2 2] 




CH2 3] 




[03 6] 



[03 7] 



10 



10 



| 

2 io' 

m 

g. 10 

ro" 1 



2 3 4 5 6 7 
n JE <v) 




[0 3 8] 




8 7 B 9 10 




&g (in) 

[04 4] 

cm 4 5] 



4 




[04 6] [04 7] 



B 

( 3 4 (flung) 



C 

J 3 CBfeft) 



[04 8] 



[04 9] 




[^IIE«] 

HgfflB] ¥J£1 l¥l (1 9 9 9. 1 1. 

3 0) 

[fMSBSlE 1 ] 

BfIE£Ss] SSI 
[0®OfS¥£IHHJl] 

[01] (75/*f-U;W ^y-tr'Mb^ 

4fe (#§3£it (16) - 1) cDiHNMR*-^ h;H8Tf 

[0 2] (75/x^U;W ^yifyfb^ 

^ (flBfiS (1 6) -2) (O'HNMRX^^ h;HH*£ 

[0 3] *fgB^oi£7i (75y^f-'J;W *yWit-£ 

m CHUBS (16) -4) OiHNMR7^b;W 
[0 4] *^cD^fiSc^P^f*i:LT<D4-[ N, N-S> 
0#3ait(2 7) -2) £>i HNMRX^^b/HTB 

[0 5] *mn<D£f&tp?3fotLT<DN, N-5> (4- 
^h*S/7x-;W 7^'Jy CSitS (3 6) -2) CD 
i HNMRX^hrt/BPefcSo 

[0 6] *^O^ffffl#i:LT©N- (l-7i- 
;W — N— (4-xF^>7x^;W 7-U> ( (4#i£ 
iC (3 6) - 1 ) CD 1 HNMRX^ h;l/0t?fe§o 

[07] *^O^fflffl#i:LT©2, 5—7(70 
^7f-;U) fU7*D-hU;l/ («Jt5S (35a) ) <D 



)V) — N, N-^7x-;U75^ (4#}ait (3 6) - 
6) HNMRX^^h;HtS§o 

[09] *«lB©*j£4»Htti:LT©4-[ N- (p- 
h;l/>T;W -N-7xn/V75/] ^yX7;VrtF 

(^fiiit (2 7) -6) ©i HNMRX^h/HtS 

[0i o] *^©H7 (75/x^U;W ^y-tfXfc 

^•t) OBSSS (1 6) -6) (DiHNMRX^ h;I/H 

[011] jfmmt>mm*tLT<DN, n- ( p - 

h;M;V-N-7x^l/75> (3 6) -7) 

©i HNMR^h;V0?a&5„ 
[01 2] *^CD^*Hf*^LT©4-[ N, N — 

*J (p-h;W;K> 75/] ^yX7^f t F («3iit 
(2 7) -7) (D 1 HNMRX^7 F;l^0t?fei>o 
[01 3] «icDt£X (75/X^U;b) ^y-tfylfc 

t?m GUfiS (1 6) -7) cDiHNMRX^7F;I/0 

[01 4] *^©^^^{*i:LT©7-fe^-;Ht:^ 
ft (S3Iit (5 3) ) © iHNMRX^h/HTfe 

[01 5] *mw<D&m*m{*tLx<D{t£Wo mms 

(5 5) ) CD iHNMRX^ b ?VfflV%>2> 0 

[01 6] *KMo^ft»ia#i:LT07-fe3»-;Wb^ 

¥H OBitS (5 6) ) CD iHNMR^h;l/Kf$ 

[01 7] *mi<D&m*TmtLT<DT)W^Y{tf; 
m (5 7) ) CD iHNMRWb^Bfe* 

[018] ##gBJ3cDtiX (757X^U;l/) ^y-tfy{k 



(W&^ (6 1) ) O 'HNMR7^^ Y )VW£%>%>o 

[02 0] #«m§®^£i*t|BH*i: bt©7;Vft 

Via OgiSS (6 2) ) CD iHNMR^^h;I/HT* 
[02 l] (75/xf'J;W ^y-tfXt: 

(fiiiiS (1 6) -8) CD iHNMR^^h;H 

[02 2] *^£D^*^f*ilLT07-fe^-;Hb^ 
fel (flBfiS (64) ) CD iHNMR7^ h^HTffe 

£ 0 

[02 3] *^cD^^^{*i: LTcD7;bx H Hfro 
ft (flBiS (65) ) © iHNMRX^ b;HHT& 

[02 4] (75/*f-y;W ^>-B^b 

^tt GWBBS (1 6) -3) CD iHNMR7^h;b0 

[0 2 5] *^OHSI5M2 7tC«fcSW«!«^^? 
cDfgftT.^ h;I/0T*S3o 

[02 6] |Wk ^MIJ2 8^^$tfl|^£JS?cD?g 
ft7-^ hiHTS^o 

[0 2 7] Hfl, £ffiffl2 7fc«fc*^««^t*?©* 
JE-Wfi«#ttHT?fcSo 

[02 8] [Bl, gffliffil 2 8 fCcfc S *aW#«3fcJ(6?0* 

[0 2 9] ^ MMM3 l fc«fc«*r««#BBteJlS?©$g 
ft7^ h;b0T$.§o 

[030] m, mmm3 2iz£z>^mn^xm^<Dm 
[031] m, mmm3 m^^mmn^m^-com 

[03 2] ^SfiM3 2fC<fc5^«S^3t^?OS 

[0 3 3] ^56M3 5t«fcS^«WI|?^t|g?©^ 
ft7^ F;V0Tfe5o 

[03 4] m. H«fiM3 6JC<tSW««^^?0^ 
ft7^ h;UHTfe«o 



[0 3 5] [Wk 5fc«fcSW««#fiS3tefK?©* 

[03 6] ra, ^S£M3 6fc«ts^r««^^?o« 

[03 7] |Wk HSIM3 9t«fcSW«SW%^?©^l 

[03 8] |rU ^S6M4 0fC«k5#«tl^3tm?O^ 

[0 3 9] HSSM4 l fcJ;i>W$fflWf£ftfS?<D?i! 
)£7^ h;l/0T^§ o 

[0 4 0] [Ik ^M93 9fc<fcS£«S#fi^iB?©S 
£E-«fi«FttHT?fc«o 

[04 1] ibu mmioirL&zmwmsffim&vn 
[042] [si, nssM4 1 tc&z^imftf&tmTtDn 

j±-fffi#tt0-c?S§ o 
[0 4 3] IrK HSSM4 3^£3^$lttJ¥^it?cD^ 

[04 4] m. mm 4 Ai^^mn^m^om 

7^x^^h;b0Tfe§o 

[045] *mifcm^<^imftmm?(Dmmte 

[0 4 6] |Sk fficD^«^^?CDgWB§rrffi0 

[04 7] |Wk ^CDW1i«Wfg^?cDMWBSKS0 

[0 4 8] flSOfrHMS^^^OSSPttBSWSBI 

[0 4 9] IrU W«SJ^Sftil?£ffi^fcv;l,^X&7 

^-CD^ffixV 7s 7V Y £D^0T-S § o 
[ft^cDg^] 

i-sfe (w , 3-» 4 -urn 

m. 5, 5 a, 5b-^as, 6-mMmm. 7-n 
?mmm, 8 -mm. io -jERjmm. n-f&t 

W\B}ffi, 2 a, b, c, D-^mw^K 



(51)Int.C17 

C 0 7 C 253/30 
255/51 
C 0 7 F 9/40 
9/54 

C09K 11/06 
H 0 5 B 33/14 



F I 

C 0 7 C 253/30 
255/51 

C 0 7 F 9/40 I 
9/54 

C0 9K 11/06 6 2 5 

H 0 5 B 33/14 I 



(72) mm m mmmm mm -m 



immwn mmm n^©2 ©i^t x zmiEvmm 

H] TO 1 8^5^ 1 8 H (2 0 0 6. 5. 1 8) 

[i^S^f] #Hfl 2000-2301 32 (P 2 0 0 0-2 3 0 1 3 2 A) 
C^MB] W 12^8^ 2 2 0 (2000. 8. 22) 
[mMS^] #J§t¥ 1 1 -3 1 2 0 6 9 







C09B 23/00 


(2006.01) 


C07C 211/56 


(2006.01) 


C07C 217/92 


(2006.01) 


C07C 223/06 


(2006.01) 


C07C 253/30 


(2006.01) 


C07C 255/51 


(2006.01) 


C07F 9/40 


(2006.01) 


C07F 9/54 


(2006.01) 


C09K 11/06 


(2006.01) 


H01L 51/50 


(2006.01) 


[F I] 




C09B 23/00 


E 


C09B 23/00 


J 


C07C211/56 




C07C217/92 




C07C223/06 




C07C253/30 




C07C255/51 




C07F 9/40 


E 


C07F 9/54 




C09K 11/06 


625 


H05B 33/14 


B 



[»mH] W 18^3^2 8 0 (2006. 3. 28) 

i^mmjE 1 ] 
mjEttmmm&i mmm 

[w^i] Ti2-«g^ en , cm > ci 1 id xfct civ] -vm-znzvix ct 

5/xfJ;W ^v-tfXb^c 

-^sUI] : 




lit 21 

( 1 ) : 




,13 



({fiU (1) ^fe^Ts R9. R 1( \ R 11 , R^RzfRmzm^m—o^ 

X^MbTk^ST^So ) , R 5 . R 6 s R 7 Rtf Rsasv^^IWI— ©XfciSfc 



-f&ft CD : 




[{fiU tuI2— jaSiS CI I) tc;j3l>T, Rn N ris n Rie;&tfRi7t±5^te|^— OX&Sfc: 
§it^ot, TIE-JK (2) 7i?n57';-;l/S?*5 

[ft 4] 
-«3S (2) : 



({fib, MIH— JHSG (2) icfei^T, R 22 n R 23 . R 24 , R 2 5^t5R 2 6«Si/^c[W]— ©X 
teMtzkfftKT&^o ) , R 18 , R 19 . R 20 S.tfR 21 ^SVHcfw]^cDX«M^§STfeo 



Kb 5] 

CI) : 




[{fib, tuIB— ^ CI I ID te&l^Ts R 27 > R 28 . R^Sl^rso^ ^<i:fei^ 
TIB— figiC (3) T?«nSTU— ;V»T35t). S0AW^O7U-;HT-fe»? 
[{b6] 




,23 



,22 



-*bS (3) 




GIU SUS3-|KS (3) fcfc^T, R35, R36^ R37 s R 38&tf R 39^5^ 

Kb 7] 




, TIB-flSS (4) tI?W7U-MT£?) 
Kb 8] 

-flfe* (4) : 



(flU HulB-SSiC (4) IC&^T, R 48 , R 49 > R5o % Rsi&tfRsa^g^fc^-cDX 

***'>S, XfctflMkKJRS'CfcSo ) , R 4 °&tfR 43 »SWc^-<DXte^&3»T& 
ot\ TSBHKS (5) T?SSnS7U--;l/»Tffet) 

Kb 9] 

HtesS (5) : 



(ffiU fuIEH&S (5) fcfc^T, R 53 x R 54 , R 55 , R 56 . R 57 ^ R 5s IkXf R 59 ^5 
fgffi^{b7j<m^^^S, Xtt^bTK^STfeSo ) > R 44 , R 4; \ R^tfR^tiSv^ 



R 



.48 





[fbi o] 




[|IU liulB-fe^C&^T, Ar 1 , Ar 2 , A r 3&tf A r «tt Wfft, S^S^Wb 

s (6) , (7) , (8) &tf (9) -easnsru-^s^BatfnfeiETffeSo 
ut 1 1 ] 

(6) : 




(8) : 




<K*o>r 



(fflU lulBHRS (6) , (7) , (8) m (9) fcfc^T, R60ttJSaH![2fiU:O 
tSftXli*SSjfo©Mtfb!ki&* O^tt, A r Ar^, A r3&tf A rW^Ttf-JHS 

(6) ©7U-;l/S^fe*#&^li> R 60 «^muX±^iainXtt^iaffi^{l:7j<^S 

SO, nt±0~5O!SS-[?St3, mti0~3OSa-p*0, Hi0~4OSE»TfSSo ) 

] 

[11*113] fijfB R ^OK^iS^ 2 ~ 6 D , MIBR 61 , R 62 , R R 64 © 
[11*114] TIE-«(10), (11), (12), (13), (14), ( 

1 5) xit (i 5- ) TH^ns, mM2 icmmLt^x cr*;x?vM 
at 1 2] 



HRst (10): 
l"0 



M - /=<" - M 

N ^Q^CH=CH^J^CH=CHhQhN 



STfeSo ) 
[fbi 3] 

HKa (ID : 

R 56 

(fib, ANE-ttS (11) tcfct^T, R66ttg^i~6©IBftXtt^«a5ftIORfb!KJlS 
STfeSo ) 
[ffci 4] 

Hfct (12) : 

P " H» 

(fib, me-ks (i 2) csv-c, R87itK*ai~6©6a»xB^»s»oK(t7j<ii 
*f ss. ) 

tft 1 5] 

HKS (13): 68 
E 6S 0. P £ 



,68 
OR 



[fbl 6] 
-HJKK14) : 




Kti 7] 

-ran 5) : 




itss, ) 

[fbl 8] 

HW(1 5') : 




({bu hue— jssic (is') izis^T, RTotemmm i ~ q (Dimxte^imoimityk 
mwv&Zo ) 

umm. 5 ] nausea c i 6 ) - k (i6) -2, c 1 6 ) - 3 , c 1 6 ) - 

4, (16) - 5, (16) -6, (16) -7, (1 6) -8, (16) -9. (16 
) -10, (16) -IK ( 1 6) - 1 2 3ia ( 1 6) - 1 3fl?n«, fjfMl2 Iz 

[f b 1 9 ] 



( 1 6 ) - 1 : 
CH 3 CH 2 0 




flH3t ( 1 6 ) - 3 : 
(CH 3 ) 2 N 




(16) - 5 : 




( 1 6 ) - 6 : 




mm^a 6) - 8 : 

CH S 
\ PI 




(1 6) -1 2 : 




HBS$ CXIXD : 




CffiU MIH— flSSe CXIX] fc43^T\ R 90 . R 91 ^ R92;&tf R93«;§Vfc:|W|— OXttI 

&5i-p$oT, ^n?>?y>%< tfc i -o^Tia— (40) 7?g?ns7U-;vS7 

lit 2 1 ] 
-*bS (4 0) : 




(flU huIH— IS^C (4 0) JCfe^T, R 98 ^ R", R 10 °s R 101 ^tfR io2f£SW;:|WI 
{i^fiSffiOJ^fbfcilS^S'S^ Xtt^b7jc|gST?feSo ) * R 94 n R 95 , R^tfR 97 ^ 



lit 2 2 ] 

CXX) : 



R ! 



R 



,91 



90 

\ 




[|S^8] Mt2R 9 °, R 91 n R 9 2^0 : R93tt^^:< i:feJ_-3^TI2-^ (4 1 

[fb2 3] 
-Hfe* (4 1): 



OSU ftflB-^ (4 1) fcfel/^ R io3(ij^^^ l ~ 6 (D$m5uz^mn(Dmik 
[|f^Ig9] TfS-)ISxt (4 2) t^nS, IB^8fci5«UfelfX (75/7 
Kt2 4] 



-JWC4 2) : 



OSU huIH— JUSiC (4 2) {C43V^T, R io4&j^|g$j# l ~ 6 ©fSftlXfcJyFgSftKDMt 
7kmS"T?SSo ) 

[IflllO] TIBHIj&S ( 4 0 ) - K (4 0) -2, (4 0) -3. (4 0) 
-4, (4 0) - 5, (4 0) (4 0) -7t?^n5, IIjRJH 7 fclfEScLfc l£ 

x (7 = yxf'J;W ^^-tf^fb^o 





[fb2 5] 



fSEtlS (4 0) - 1 : 




flt&t (4 0) -3 : 
CHS 




(4 o) 



- 5 



0-t-Bu 



O-t-Bu 



mm^ (4 o) -e 



CHs CH S 



W F F Q 



CHs 

flt£3 (4 0) -7 : 



CH 3 Q 



0CH 8 



CH3O OCHg 

B»3&Sl 1] TIB-MiS [V] Xte [VI] T*a$n&4- (N, N-^TU-;U 
y^x^f-;UXi±TI2-iSS CvniD T^^n^^^^-^A^i: -ess: 

tc^oT, Tia-flM en , en], cm] xt4 civ] -easnsex (75/^ 

[ft 2 6] 

-JW CV) : 71 



>-Q^-CH0 



n 72 



/N ^JKCH0 

D 74 " 



ffli,. tiif?— rvi rarf rvil tc^r. R7i^rf R72 t ±^ti.^ti.. tirri. rz 



, R14 % R15 % R27 n R28 n R 40^ R 4 1 £f§S f S Z U ~ /Hf & D , R 73^ # R 74fcj; 

^ti^ti. TIER 3 . R 4 . R lf \ R 17 , R29, R3o N R42xtiR43^tB^fST U-;VS 

TSSo ) 

[fc2 7] 

(VI) : 





({fib, MfB— m& cvii] st>* cviin fci&^T, R7ss.tf R76^^n^n, swciwi 

— ©X&g&SMfczk^ST&tK R 77 . R 78 . R79;&tf Rsoy^n-^n, TIE R 5 . R 6 

, R7 N R18 N R19 N R20 N R21 x R31^ R 32 % R 33^ R 34 % R 44^ R 45 > R 46^^ 

UtZ 8] 

CI): 




[fib, BufB—flSiS CI] fcfe^T, Rs^^Rs^fiag^OTU-^S-e^D, Ri&tf 
(1) Ti$n§7U-/H^D 

[fb2 9] 
HK3$ ( 1 ) : 

-a 



(fib, fulB— JIS^ (1) Jcfcl^T, R 9 s Rio. R 11 , Ri2RtfRi3«SV^«:|^— OX 
fS^v-S. Xti^fbTklRSTfeSo ) . R 5 . R6 % R7^t5R8«Sl/^ClW[— OXiJi^: 

lit 3 0 ] 



CI) : 

p 18 

R 14 



/=\ /=\ 

>\>CH= CH^>CH= CH-Q-l( 



B 21 

CflU huE-JSS CIO fcfc^T, R 14 n R 15 , RisatfR^tiSv^clil-oxaSS 

§»tSot, Tta-iss (2) T?^n«7U-;i/»-efeo 
Wb3 i] 

-UK (2) : 
R 2r 

R R 

(flU tulB-lKS (2) fcfe^T, R 22 , R 23 , R 24 , R25S.t;R 2 6ttSl^c|Wl-OX 

] 

[ft 3 2] 

-*« CI) : 



R 27 « _^ 



rS H r S3 X R ; 



20 



CfiU MIH-IRS Oil] £*5^T, R 27 > R 28 ^ R 29 RXfR 30 ^ 'M<^1^ 

lit 3 3] 

(3) : 

R 36 R 3S 
R 28 ^Y 9 

({IU HuE-*6iC (3) fcfc^T, R 35 , R 36 , R 37 , R38S.tfR 39 ^SV^c^]-(DX 
3 0 ) , Rsi, R32, R 33 S:t>'R 3 4^Sl^cIWI-cOXttP=S:^S-efeoT, fft^Oft 
[ft 3 4] 



HRSt CUT) : 

n 44 „45 

E x /=\ >=< /=\ / 

>^Cr CH=CH ^G HCH=CH "Cr N \ ^ 

, TK-tta (4) -emztizTV-jvm-e&t) 

Ut3 5] 

(4) : 



W // 

r s1/ r 

aiu tufa-asa (4) tcfei^T, r 48 , r 49 , R 50 , R 5 miSR 52 itm^zm-(Dx 

JR**^ Xt±MbJ<^»T-fe5o ) , R 4 °&tfR 4 3ttEWn^-£DXf±g&SS-e& 
oT, Tf3-flSi? (5) T^n§7U-;l/8T^D 
[fk3 6] 




«SU ffifE-fM (5) fcfc^T, R 53 > R 54 > R 55 , R 5 <\ R 57 , R 58 &;tfR 59 tei: 

mntDMitymt^ym, xnmit^mm^^o ) > r 44 ^ r 45 , r^wr^s^ 

[ft 3 7] 

Ar 1 _ _/ CN _ Ar s 

>^C^ ch=chh 0^ ch=chh O" n ( 

Ar 2 ~ NC ^ Ar 4 

MIL, tulH-lRSfcfeV^T, Ari, Ar2, A r zRZf A r m^nZft, B&gfcWL 

s (6) , (7) , (8) ms o) -essns7u-;i/»^&atfnfc*-e*s. 

[{L3 8] 



(6) 
(E eo O)n 



(7) : 



(8) 



(9) : 
CE 6S 0>m 




(R M o>r 



GIU fuI3-^S (6K (7) , (8) &tf (9) fctel^T, R«>ttKJiaR2fiU:© 

a (6) o7u-;u»Tfe5*#fcti, Reoitmmmi]xt<Dmax^mi<Dmt?m 

ttO~5©S»T?fcD, mtiO~3©SSSS[TfeO, 1 ttO~4©S8ST?S«. ) ) , 

Tsa-Has (17) »± (i 8) Ti?n^4- cn, n-s>7U— ;i/75>o 
7;i/ft fos< tfe Hit ; Tia-flM (19) T'i?n^^x,tyixxf/vx 
£T32-*5i£ (2 0) T»aSttSS>***-*Aifii: fMiPU ncie« 

[{t3 9] 

(17): 




■CHO 



(1 8) : 




(19): 




CN 



0 

ii 7ft 
CH 2 P(OE 5 2 



CN 



(2 0) : 



CN 



CH 2 P + Ph 3 X~ 



X Ph 3 P + CH^ 




CN 



({fib, HuI2-flSs£ (17), (18), (19) M(20) ^$51>T, ArK A r 2 
, Ar3, Ar^ R75^ r 76^rt>*X {ifuIH bfc fc© t m U-pfeSo ) 

[f|*lll] TlB-fiSx*; (10), (11), (12), (13), (14), 
(15) (15' ) T?aSft3ex (7 = 7Xf'J;W -0^>fb^^rt#§, If* 
IR1 ncSEScLfcfcfX (73/^'J;W -O-tf >{b&g&©SBi7^o 
tffc 4 0 ] 

(10): 



(is l, tuia-is^ do) k^t. R65«j^^2~6ofi&fpx^iafiiojK<b7k^ 
i-e^§= ) 

[ft 4 i] 
HKs* (ID : 




P 



E, 




({fib, HuiB— (id ^fcv^r, R66ii^ffci~6ofiaftFxti^fiaftioMk7jc^ 



Httrt (12) : 




(flU fufB-*fe£ (12) fcfc^T, R 67 ^M^l~6©iainX^»^ft7j<^ 
IT*65o ) 
lit 4 3] 




(IIU (13) fcfc^T, R 6 8(i^^l~60iaffiX«^IMn©^t7j<^ 

S-pftSo ) 
[ft 4 4] 

HBbS (14): 




s-essc ) 

lit 4 5] 

-UK; (1 5) : 




ST&So ) 
Ut 4 6 ] 




01 U tuIB— «S5£ (15') &C£>^T, RmzmWmL 1 ~ 6 cDi^nX«^I^POMb7j< 

[If 3£^J_JJ "Fia^it^ (16) - K (16) - 2. (16) -3. (16) 
-4, (16) -5, (16) -6, (16) -7, (16) -8, (16) -9, (1 
6) -10, (16) -IK (16) -12Xt± (16) -13Ti?nS^ (7^ 

lit 4 7 ] 
flU^ ( 1 6 ) - 1 : 




s 0CH 2 CH s 



( 1 6 ) - 2 : 




ffl&Z (16) - 3 : 
(CH 3 ) 2 N 




jtia^ ( 1 6 ) - 6 : 
H S C. 




CH : 



«ii5$ (1 6) -7 : 




H 8 C CH g 



m^Cl 6) - 1 0 : 




lit 4 8] 




CffiU hGIB— JSSaS: CXIX] ^fel^T, Rao, R9i s R92S-^R93tiSVHC|sI— (DXSI 
ftSlt'feoT, J E-nSO^*< fct lO^TIB— IftSC (40) T'I?nS7'J-;Hf 

[ft 4 9] 

(4 0) : 




({SU tijie— Jt£l£ (4 0) fc!*5^T\ R98, R99 s RIOO^ R lOl&tf R > &c |W| 

^gBftOJgHfczkJfc^S'g. X«Mb7j<*S-e$,§o ) , R94 N R95 N R96^t5R97^ 

Tia-^ cv ] x« cvr ] -z?asns4- (n, N-^ru-^r?/) 

7;i/ftF<o^<fcfe-Si: ; TIB— JlBiS Cvii' ] T*i?n5^^x*yixxf;v 
XteTfS— IftSC Cvi 1 1 ' ] T'i?n5^x*-^Aii: ; &m^&Z>, tfx (75/ 

lit 5 0] 




(fSU tuts— «Ss£ CV ] Stf CVI' ] fcifcl^T. R 71 ' StfR72- ^n^fti. MI2 
lit 5 1 ] 



CVT) : 



78' 



0 

CH 2 P(0R 7 5' 2 




-«5$ CM') : 



,77" 



R 



R 




CF 2 P + Ph3X- 



X-PhsP + CH 2 ' 



,79' 



R* 



sv^c^-©xttSSSKfb!K^ST*so, r 77 ' , R 78 ' , r 79 ' s.rj~R8o- ti^-n^ 

n^tuER 94 , R 95 ^ R 96 X^R 97 ^fflS-r^8T-feD, Xti/Noy^JS? 7*S 0 ) 
Kb 5 2] 

-*« CXX) : 



CfIU Mia-ISi^ (XX) icfcl^T, R 90 , R9i, R 9a &rj'R93^t(i|BL/cfe£Di:^]i;Ti 

fe^o ) 

[If im l 7 ] MIBR 9 °> R 91 , R 92 RrjR93^/>^< tfej_o^TI3-ISS (4 

Ut5 3] 

(4 1) : 



imm-e&K), ntto~5offi»-ea5So ) = ) 

[ff^Ifjl 8] TIB«igS (4 0) -K (4 0) -2, (4 0) -3, (4 0) 
-4, (4 0) -5, (4 0) -6Xtt (4 0) -7"P^n*trx (75y^f-U;W 
*y My m&mi 6fcfEiElfctf* (T57X^U;W ^y-tfXfcl^KD 



R 90 _ F V-/ 





[fb5 4] 



JfKtsCUO) -1 : 



CH S Q 




t-Bu 



(4 0) -5 
0-t-Bu 



6 



/Vch=chY x }-ch=ch-( n V-i/ 



F F \\ ^ 

0-t-Bu 



HKfeS (4 0) -6 : 



CHs CH S 



^ F F % /) 

(4 0) - 7 : 

CH 3 Q 0CH 8 

f} F F Q 

CH 3 0 OCH 3 

m&mi 9i tib-im [v] x& cvi] Tssn, tib-as^ cik cm 
, [in] xa Civ] T?g£ftstr* (75/7.^y;W ^y-tf'yfb^tico^^^f*^ 

Hfc5 5] 
-JW CV) = 7i 



/N-Q^CHO 



aiu tuiB-uas [v] Rrs cvi] tfcv^Ts R 7i s.tfR 72 «^n^n, tibr 1 , r 2 

, R15, R27^ R28^ R 40^^ R 41 ffl^l" ^ 7 U -^S^fe D , R 73 ^tfR74^ 

^n^tl. TIER 3 . R4, R16^ R17^ R29^ R 30^ R 42 X(± R 43^|^^ £ 7 Ij 



T*fe«o ) 
lit 5 6 ] 
HR3t 1 1] : 




R 4 «Tf2-0S^ (1) ^n§7U-;Ht^D 
lit 5 7 ] 
-*fc£ ( 1 ) : 



OSU fffiH— (1) Kfcl^T, R 9 n Rio. R 11 , Riz&tfRiafiSU^lRl— OX 

fS^^>«, XttJ^fkzklRS^feSo ) n R 5 . R<\ R 7 S.t^R 8 ^SV^c[WJ— ©XttSft 

lit 5 8 ] 

CI] : 



sg-e&o-c, T12— ^ (2) -ea^nsTU— ;vst?fe»? 

[fb5 9] 
Hfi^i (2) : 



({fib, tui2— (2) t^V^T, R 22 , R 23 . R 24 s RzsRtfRzsteSVkHWI— 

] 




,10 





23 



,22 



[fb 6 0 ] 



CI) : 

T? S1 P 32 

K \ /=\ >=< 



r.28 



R 84 R 33 



CH 0<. 



lite i] 

HW(8) : 



rt 38 / \J! 



R R 

(flU SuIH-SSS (3) fcfcVT* R35, R 36 , R 37 s R3 8 Rt>*R 39 ttSUMi:|BI-(DX 
S„ ) , R 31 , R 32 , R 33 RtfR 34 «S^tc[S]-©XttM^S»T?feoT, *ft5©^;8: 
Wb6 2] 



V< _ / 

>-Q-ch=ch-Q^=ch-Q-b( 

R 41 D 4f\,« R 



R 40 



R 



, TIB-fM (4) Tat3?nS7'J-;l/gT$0 
[ft 6 3] 

HfcS (4) : 



51/ V52 



OIU fuEH&S (4) tfe^T, R 48 > R49, Rso % R5iRtfR52{4S^fcra— ©X 

oT, Tia-M^ (5) T^^n§7U-;b8T-SD 
[ft 6 4] 



HfiSt (5) 




(IIU HulB-USi): (5) fc*S^T\ R 53 , R 54 ^ R 55 , R 5f \ R 57 , Rsa&tfRssas 
mi<Dmikfc%**i'&, Xtt^b*JR»T?**o ) s R 44 , R 45 , R 46 &tfR 47 H:5^ 

[n*^2_oj Tia-iss cv ] xit cvi ■ ] TE-fts cxia t? 

[fb6 5] 

-Kb* ocijo : 

C 94 t> 95 

[ffiU fiuffi-ttS [XIX] fcfc^T, R 90 s R a K R9 z RZ?R 93 teUWcm-<DXim 

ftsSTSoT, *ti*><D'p%< tt> i otfraa-tts (40) -e^n^u-^st 5 

[{t 6 6] 
HftsC (4 0) : 



,ioo }= ( 



-10 1' 



OK \J0: 



R u 

(fflU HUIH-ISS (4 0) fcftV'T, R 98 > R", R 100 . R 101 Rt>*R 102 ttSV^C|WI 
{i^flSfncMb'.kiB**^ X«Kft7^gTfe5o ) , R 94 , R 95 , R 9 <WR 97 & 

[{L6 7] 

-JW CV') : 71 ' 
B 



OSU huIH— J&Sx£ CV ] [VI ' ] Jc&^T. R 71 ' Sl^R 72 ' It^rti^n, buIH 

R9ox«R 9 ucffi^r§r u— ;Ht^^ r 73 ' s.t5R 7 4- izzn^n, mibr 92 ^^ 

R93tfflSt57y-;l/S?*So ) 

[»^2_i] TiH— CIX] X« [X] . nKWiTK— «5£ CIX' ] Xfc* CX 

jc«fcoT*;v5;Wbb, Tie— ci] s cm , ci in civ] 

Ki*tbTffli^n*^TIH— CV) X« CVI] . sRWiTiE— «5£ CV ] Xt± C 
vr ] t*i?n5 4- (n, N-^ru— ;V7^y) ^yX7;vfnF^, 4- (n 

[fb 6 8 ] 
-*W 0X3 = 71 



-*W OX') : 
CX'] : 

CV] : 




>^>CHC 




K 



s 




(flU tusB-^ [ixratf [X] , [IX' ] RXS CX' ] , [V] RZf [VI] , [V 

' ] rz* cvr ] fu*v»T, R^i&tfR^ti^n-fn, ter^ r 2 , r 14 . r 15 . r 27 
, R28, R4ox^R4ifcffl^-r?»7u-;baTS f 3, r 71 ' &tfR72- tt^-n^n, Tia 
R9ox^R 9i tffl^-r^7u-^aTfeD, R73RtfR74{±^-n-?n^ tisr 3 , r 4 , r 

16, R17, R29 n R30^ R42XlZR* 3 Mmt&7V-;l>mX*3br), R 73 ' RrjR74- {J 

^n^n, TiHR 92 x^R 93 ^n^-r^7u-;i/S-efe^o ) 

[{L6 9] 




[flU fulH-^S CI] iz&^Ts R 2 RtfR3f±fiffg^(D7i;-;ixSTfeOs RiRtf 

r^tie-am (i) •ea$ns7U-;u*7*o 

Hfc7 0] 

( 1 ) : 



(flU MIB-IS^ (1) fcfcl^T, R8, R 10 > R n s Ri 2 SLt>"Ri3«S^tc^]-cDX 
fS*^>8, Xl±^b!K^ST*SSo ) > R 5 , R<\ R 7 &tfR 8 ttSWc^-cDXttJlft 



[{b7 i] 

HK^ CI) : 




[fib, iuiHHKS [II] fcfeVT* R 14 , R 15 , Ri6StfRi 7 ^Sl^c^-^X^^ 




[ft7 2] 

-m* (2) 



R' 




.26 



,22 



OBU MI2— ^ (2) ^fel^T, R22 N R23^ R24 n R 25^ R |Wf — ©X 

ti^kzk^STfeSo ) ^ R 18 . R 19 , R2o&tfR 2 UiSt^e:[5l— OX(±S*5ST*feo 

] 

[fb 7 3 ] 



-*« CI) : 




MfiU fuIB— CHID fcfeV^T, R 27 . R 28 . R^Sl^Rso^ '>ft<tfelo^ 
TI2-^ (3) 7^n«7'J-;H?$0, ^t)^i«^©7U-;Ht^5 

[{b 7 4 ] 

R 36 R 35 



01 U tufH— JKS (3) ^4o<^T, R35 N R36 n R37 n R 38^^ R 39^SV [WJ— OX 

[f b 7 5 ] 




, Tia-^ (4) T*i?ns7V-;HTi6 5 

[fb7 6] 




(4) 




.48 



R ; 



,52 



(fib, MIB-fS^ (4) icls^T, R 48 , R 49 , R 5( \ R 51 RrJ'R 52 «l>t^H©X 
SW^S, XWHTl^o ) , R 4 oRtfR 4 3«Sv^c|WI-(DXtt^S:^aTfe 

oT, TIB-flM (5) msnsry-^ST-sD 

[<L7 7] 



(flU SufS-ISS (5) tfcl^T, R 53 , R 54 , R 55 , R 56 s R 57 , R 5 *RTfR 59 l$M 

r 44 , R45 s R46^R 4 7(isv^e:[H!-(DXtt^?>aT-SoT, *n&o^a< 

Kfc7 8] 

CXDO : 




(fit, HufS-JRS [XIX] tcfcV^T, R 90 > R 91 , R 92 RtfR 9 3«5V^c^I-cDXttg 

%3S?£oTs *-n&0'j>a< io^tib-ms (40) -easnszy-^gf 

Hfc7 9] 
HRsS (40): 



GIU Huta-iSS (4 0) fcfel^T* R 98 s R", R 100 . R 101 RtfR 102 k!:5Wc^] 

a^fiaffio^t7j<^^*'>s, xtt^bzKJtES-efeSo ) , r 94 , r 95 > R 96 &tfR 97 ti 

< t fe 1 otf7 7^?Tfe§o ] 

2] TSB-ftS (4 4) , (4 5) Xt± (4 6) m£nS7-fe*-;U 




R ! 



,99 



R l 



.98 




0, TIE— (5 7) , (5 8) X« (5 9) T?g^n«4- (N, N-^'7'J-/V7 
5/) ^^XZ/VfUFM^I^, 4- (N, N-^7U-;l/7 5y) ^^X7;l/f 

[fbs 0] 
H&st (4 4) : 



C<BU h5I5— JKSC (4 4) Stf (4 5) fcfeU^T, A r A r 12 N A r 13 BlZJ : A r 14 

te* II/^^-OXtti45S7f$oT, TIB-IS^ (4 7) fI2n§7'J-/«T^ 

[fb8 l] 
-*b* (47) : 



(fiU MI2— ^ (4 7) tfc'V^T^ R 105 ^ R106^ R107^ RlOS&tfRlOQfc^ 5^ 

[f b 8 2 ] 
HK^i (5 7) : 




HKsS (4 5) 




HE&£ (46) 






CHO 



HtesS (58): 




Hfe* (5 9) 




(fit, HUlH— flSiC (5 7). (5 8) J&Zf (59) ICfe^T, A r n % Ar^ A r 13 
[IfCT 2 3 1 TIE— flSiC CIX] xti CX] . iiEWiTiB— CIX' ] X« CX 

' ] r-i^n, Tie-^ en. cm , am x& av] , ^w^tis-^ cxix 

[fb8 3] 
-JW OX] : 71 




-*w ax') 





(fit, MtE-Jt£^ [IX] Stf [X] . CIX' ] &t>* [X' ] tfePT, R7iSt;R72ti 
^n^ti, TI5R 1 . R 2 . R 14 . R 15 . R 27 > R 28 . R4°XfiR 41 fc:f@l^-r£TlJ— 

R 73^ R 74^ ^-n^n, TIBR 3 , R4, R16^ R 17, R 29^ R 30> R 42^^ R 

1-§7'J-;H7SD, R73' ^t>'R74' ^nWu TISRszXiiRsaMB^-rST'J 
— ;VS*efeS 0 ) 
[f b 8 4 ] 

CI] : 




R 4 «Tie— (i) tg?ns7u-;i/S^D 

[ft 8 5] 

( 1 ) : 




(ffiU fuIH— ^ (1) JC*5^"T\ R9s R 1Q s R 11 , Ri2S.tfRi3^sv^c[^— ©X 
fft4-^>S, XfiJ^bfcigXT'feSo ) . R 5 s Re, R7^^R8«si/^c[Wl— OXiil* 



Ut8 6] 

CI] : 




[<SU MIB— ^ CI ID ^43t^T. Ri4 N Ri5 N Rie^R^^sv^c^— OX^I^ 

sit^ot, Tie— m& (2) Tit^n^ru-^K-ea&D 

[ft 8 7] 



(fit, fulH— ^ (2) ^*5^T\ R22 N R2 3> R24^ R25^0= : R26^SV^C|B] — OX 

teMtzkitS-?&£o ) , Ris, Ri9, R2o^_tfR2i^SV^cfgI— 
] 



[fb8 8] 

CI] : 




[fSU tuI2— ^ CHI] K:*5^T, R27, R2 8> R29^t5R3o^, ^(^feiotf 
TIE— figiC (3) T*I?nS7'J-;H7£U, S0^iIiO7U-;H-e$t) 
[ft 8 9 ] 




,28 



,22 



H&sS (3) 



R' 



R* 



,37 



R' 




(flU buIE-JJSsS (3) fc*5V»T\ R 35 , R 36 , R 37 , R 3 8&tfR39»5W;:^]-<DX 
£ 0 ) , Rsi, RS2, R 33 RtfR 34 «:El^[Wl-cDX«Mft£ST&oT, W^'M 
ttt 9 0] 




, TIB-SSS (4) X-miZtiZTV 0 
(4) : 



(fib, fula-f&S (4) lOs^X, R 48 , R 49 , R 5C \ R5i&tfR5 2 ti5v^c|Bl-OX 
XtigHtzKHSS^fe^o ) , R 4 °RtfR 43 «:5l^^-©X«S&£ST& 

or, TiB-iRs (5) xmzft%7v-)mx&<o 

[Ib9 2] 

(5) : 



(fib, MfE-flM (5) fcfel^T, R 53 . R 54 , R 55 , R 5C \ R 57 \ R58&tfR 59 ttS 

fSffi©Mfbzk^^^i/a, xti^bdcmsTfeSo ) , r 44 , r 45 , R«RtfR* 7 «5^ 



R' 



,49 



,48 





[<b9 3] 



CXI30 : 

R 94 E 95 



,92 



R 91 " priV" 




MIL, ituSB-l&iS [XIX] fcis^T, R 9C \ R 91 , R 92 &tf R^iSlWc^-cDXteP 



4«moT, *n£©'>fc< fct iotfTie-iRS (40) vmznzTV-fr&T* 

[ffc9 4] 
-*b£ (4 0) : 



(ffiU HUIB-fiSSC (4 0) fcfc^T, R 98 , R", R 10C \ R 10 iRtfR 102 ^Sl^c^l 
^^ISffi^tTK^+^a, Xi±Mb!k^*T?SSo K R 94 . R 95 . R 96 M'R 97 ti 

TI2-fM CIX] Xtt CX] > ^VHiTIH-^ [IX' ] X« [X 
' ) "p&Sfu TIB-fiSS ClK CII] x [III) X& [IV] , S^fckTSB-ifeS [XIX 

7U-;l/75y*»iiSfSfj:|«U TIS-ISS [XI] Xtt [XI* ) ■egStt*5>7y-;l' 

r^fciis-tts [xii] xa cxir ) T?ssftSMnyy{fc^:/tf:/fc*tt^tfl!fi 
a©^ffiT-e*^yu>^^i»A\ gcvHi, tib-ibss; cxnn xa cxnr ) 

ns^rU-^FS^fcTiaHftS [XIV] Xte CXIV ) T*S?n§^ny>{k7U-;l/ 
[{b9 5] 

— CK3 = 71 



R ! 



,99 



R fc 



.98 






CK') 



CX'] 



CXI) : 
»71 



N-H Xtt N-H 



cxn) 



-*5$ CXI') 
R 7: 



N-H Xti N-H 



-*5* cxn') : 



HfeS CXI) : 




coy) : 

X-B 72 X\t 
H6S$ CXI') : 





-fl§3$ cay') : 

X-R 72 ' Xtt X-R 74 ' 

(flU MIB-^S [IX] RZS [X) , [IX' ) Rtf [X" ) , [XI) Stf [XII) , [X 

r ) Rtf [xir ) , [xiii) Rtf [xivi , [xnr ) rxs cxiv ) t*^T, R 71 &. 

tf R^te^nen. TER 1 , R 2 > R 14 > R 15 > R 2 ^ R 28 s R 40 X«R 41 Ml^-f 37 
U-^KT&D, R 71 ' SrJ'R 7 2' li^ti^n, TISR 90 XttR 91 M@^1-§7U-^* 

■pfetK R 7 3sriR74^^n ; fn, TiaR 3 x r^ r i( \ r 1 ^ r 29 ^ r 30 , r 42 x&r 

4 3^tS^-r§7U-;l/STSD> R 73 ' RtfR™' iZZti^tu TIBR^XteR 93 ^*!^ 

Ut9 6] 
-*W CI): 

R 1 _ _ / 

R 2/ * 4 



[fiu Mia-iss [i) ^fev^Ts R 2 &t/R 3 tt^^cD7y-;i/aT-feD, rirxs 

R 4 teTIE-flM (l) T«nS7U-;l/ST**t) 
[ft 9 7] 

( 1 ) : 




(flU SulB-lftS (1) fcfcl/^T, R 9 , R 1C \ R"> Ri2StfRi3ttSv^|SI-OX 

mt^ym, xtiSikTk^STffeSn ) . r 5 , r<\ R^tfRstis^tig— ©3w±a& 



[fb9 8] 



B 



14 



«16 



;n-^_/-ch= ch^/ch= ch-^J-^ 

~ B 21 Y° E 



5MoT, TIB-flg^ (2) T-^n^7U-;HT^0 

[ft 9 9] 
HW(2) : 




(fiU tufH— flaiC (2) fcfi^T, R 22 ^ R 23 , R 24 , R 25 K.£f R 26 fi5W;:|5]— OX 

tiK'fkTklRSTfeSo ) s R 18 s R 1 ^ R 2 °S.tfR2i^Sl/HcRl— ©XttS^SlTSo 

] 

Cfkioo] 




CffiU HUlB— flS^ CHI] tCfel^T, R 2 ^. R28^ R29&tfR30fc^ 'i>ft<fcfelO!5< 

TIB-HK^ (3) T^ti§7U-;H^^ SD*«f^7U-;H7feD 
[f b i o i ] 




(fit, H5I5— JKS (3) IClS^T, R35 v R36 % R37 % R38g-tfR39{iSV^c:^I— OX 

[fb 1 0 2 ] 



HSW CIV) : 

P 44 P 45 

R 4 ^ _ R \J _ x R 42 

>-^ch=chhQ-ch==ch-Q-i( 

R 41 pifN" W Y 3 



[fSU MIB-«SS [IV] }C43^T, R4i&tfR«tt5V^t|Rl-OXttaaS»Tfa5oT 
, (4) -ea?nS7U-;l/»T?feD 

[ftl 0 3] 

Hm (4) : 



t>50 



«51 



52 



R R 

(fflU HufH-ISiC (4) fc*J^T\ R 48 , R 49 , R 50 , RsiRtfRszttSV^RI— OX 

ot, Tia-«sic (5) T«n3 r u d 

[ffcl 0 4] 




fuI2-tM (5) ICti^T, R53, R54 n R55^ R 56^ R 57^ R 58&tf R 59£5 

fSfnoj^^fS^^ Xti^kzK^ST^So ) > R 44 s R 45 , R^&tfR^fcfcsv 

[<fcl 0 5] 

tXDO : 



R 90 _ y _ / 2 

R 91 R^^R 96 R 



[flU MfE-flM [XIX] K*S^T\ R90, RSi, R^RXf Res&S^fcfl-oxiig 
lit l 0 6] 



HR*(4 0) 



S" E 98 



E 10 1 R 102 

(fit, tulB-ISS (4 0) tfil^T, R 98 , R"n R 10t \ R 101 Rt>*R 102 ttSV^C|WI 
te^fMJ^Mb-Kffi^ya, Xti^toK**-?**. ) » R 94 , R 95 s R 96 K.tfR 97 & 

BMS&HIE2] 
[ffi2Ett#«II£] KIBIS 
CffiiBWMia*] 0 0 6 9 
Bf IE£ffi] EH 

[0 0 6 9] 

*^©Sl&tf^2O^«0O^fig(tiKfri:LT, futE-*fe£ [VII] 

xit cvi r ] -p^sna^^ih^ifcxx^i/SfettWiaHRS cvnn cvnr 

MIEfcttUEB*] 0 0 7 2 
[0 0 7 2] 

C,©^fflfflft3 W\ ^©fuigfti: LT©^fiEtf BBftA^^OJ: 5 LT*< Z ttfT* 

[¥«ffifiE4] 
[ffiIE#i«if£] 0J§« 
MiEWySl*] 0 0 7 6 

[ffiiE^a] eh 

[MZEO^g] 
[0 0 7 6] 

^jS^^f*3^f#§/ci6cD^^^f*i:LT, tuia-ISS [XV) Xte [XV ] Tgt^n 

[fflIE#iUlg£] 0 0 7 7 

[ffiJEOrt^] 
[0 0 7 7] 

c,©^figffK<*4ii, Tie-flM [xvii] xf± [xvir ) Tit^ns*^ i^t^tii: 
, Tie-US^ [xviii] T-SJnsN-Anyyftx^^y^s KfcfcftjsifFfcEfSS 
^scfctioTitscfcsyetSo 0J*.fcf> ra^tj^fl, ^nnwi, ^y-tfy^cD 
jg&FK iSi±7j<igi;T, fgJ±7KSgj;T, Wfyttm<o%W&m^-z l oo~5 

0 0 W03tOBHWTt, 2 0-6 0 "CCDrMfi, Sfff 30t)~48 BffgO&SBf F^TSS 
m«E6] 



mmmmm^ mmm 
mjEzmmmzi o o 8 2 

[0 0 8 2] 
[^MffiIE7] 

miEttmmm&i mmm 
mmmmm^ 0 0 8 3 

[MIE^] l£H 
[0 0 8 3] 

fip-S, cl^l^c^f*^ Tie-flSxC (4 4) . (4 5) Xfi (4 6) T?I^n57t 

[f b 2 3 4 ] 
-JKsS (4 4) : 



CffiU MI2-^ (4 4) . (4 5) JSlXS (4 6) tfc^T, A r Ar^ A r is 

M'Ar^ OXai^^l^^T, TIB— HS^ (4 7) T'I?nS7'J 

[f b 2 3 5 ] 
HBbS (47): 



(fiU MfE^flSi£ (4 7) tfc^T, R 105 . R 106 . R 107 \ R los&tfR i09fcfc N 5^ 

75ya^Mnfti-pfe5„ ) , Rio3^^Rio4^f^px^^i^poMb7j<^s-efe 

0, Ri° 3 ^ R 104 ^*Sa^TO^AWclMtoTfe<fc^„ ] 





-*b* (46) : 





immmmm&i o o 8 4 
mttm mm. 

[0 0 8 4] 

SGIS-flgie (4 4) -pg?nS7t?-;WM*fSi^B, 
Tt\ TIB-fiS:^ (4 8) T?a^nSZ5>{b^»i:TiH— JKSC (4 9) T-iSnST^ 

[{b 2 3 6 ] 



Ar 12 

(4 9): 



(fiU tul5-^ (4 8) Rtf (4 9) JC^T, Arn, A r X2 , Rioa&tf R104& 

hGIh— «ftic (45) Ti?n§7-fe^-;Wb»#§i^t(^ mmjBtxf&M<DW& 

TT% JftiS (4 9' ) -ea^n^T-fe^-;Hb^^TIH-^ (5 0) ?g?n 

lit 2 3 7 ] 
H&>£ (49'): 



HR^C (5 0) : 
Ar 14 -X 

Gib. pilH— (4 9' ) St? (5 0) tCfc^T. Aris, Ar", Rio3&tfRi04 
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CLAIMS 
[Claim(s)] 

[Claim 1] Bis(amino styryl) benzenoid expressed with the following general 
formula [I], [II], [III], or [IV]. 
[Formula 1] 

In [however, said general formula [I], it is the aryl group as which R2 and R3 are 
non-permuted aryl groups, and R1 and R4 are expressed in the following 
general formula (1), and is [Formula 2]. 

(However, in said general formula (1), R9, and R10, R11, R12 and R13 are 
radicals which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of with a carbon numbers of two or more saturation or 
partial saturation, or a hydrocarbon group. R5, R6, and R7 And R8 mutual - 



identitas - or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom. ] 
[Formula 3] 

It is a radical which R14, R15, R16, and R17 are identitases mutually in 
[however, said general formula [II], or is different, is the aryl group expressed 
with the following general formula (2), and is [Formula 4]. 
(However, in said general formula (2), R22, R23, R24, R25, and R26 are radicals 
which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of saturation or partial saturation, or a hydrocarbon 
group. R18, R19, R20, and R21 - mutual - identitas - or it is a different radical 
and those at least one is a hydrogen atom, a cyano group, a nitro group, or a 
halogen atom. ] 
[Formula 5] 

It is the aryl group as which at least one is expressed in the following general 
formula (3) in [however, said general formula [III], the remainder is a 
non-permuted aryl group, and R27, R28, R29, and R30 are [Formula 6]. 
In (said general formula (3 [ however, ]), R35, R36, R37, R38, and R39 are 
radicals which are identitas mutually or are different, and those at least one is 
the hydrocarbon amino group of saturation or partial saturation.), and R31, R32, 
R33 and R34 are radicals which are identitas mutually or are different, and those 



at least one is a hydrogen atom, a cyano group, a nitro group, or a halogen 
atom. ] 
[Formula 7] 

It is a radical which R41 and R42 are identitases mutually in [however, said 
general formula [IV], or is different, is the aryl group expressed with the following 
general formula (4), and is [Formula 8]. 

In (said general formula (4 [ however, ]), R48, R49, R50, R51, and R52 are 
radicals which are identitas mutually or are different, and hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group.), and R40 and R43 are radicals which are 
identitas mutually or are different, are an aryl group expressed with the following 
general formula (5), and are [Formula 9]. 

(However, in said general formula (5), R53, R54, R55, R56, R57, R58, and R59 
are radicals which are identitas mutually or are different.) hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group. R44, R45, R46, and R47 - mutual - 
identitas - or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom. ] 

[Claim 2] Bis(amino styryl) benzenoid which is expressed with the following 
general formula and which was indicated to claim 1 . 



[Formula 10] 

[ ~ however, in said general formula, Ar1, Ar2, Ar3, and Ar4 may have a 
substituent, respectively - mutual - identitas - or it is a different aryl group, and 
when it has a substituent, it is the radical chosen from the aryl group expressed 
with the following general formula (6), (7), (8), and (9). 
[Formula 11] 

said general formula (6), (7), (8), and (9) -- setting -- R60 - the hydrocarbon 
group (or) of with a carbon numbers of two or more saturation or partial 
saturation [ however, ] AM , Ar2, and Ar3 And Ar4 When all are the aryl groups of 
a general formula (6) R60 is the hydrocarbon group of with a carbon numbers of 
one or more saturation or partial saturation, and R61 and R62 are the 
hydrocarbon groups of with a carbon numbers of one or more saturation or 
partial saturation. R63 and R64 are the hydrocarbon groups of with identitas or a 
different carbon numbers of one or more saturation or partial saturation mutually, 
respectively, n is the integer of 0-5, m is the integer of 0-3, and I is the integer of 
0-4.] 

[Claim 3] Bis(amino styryl) benzenoid said whose carbon numbers of R61, R62, 
R63, and R64 said carbon numbers of R60 are 2-6, and are 1-6 and which was 
indicated to claim 2. 

[Claim 4] Bis(amino styryl) benzenoid indicated to the following general formula 



(10), (11), (12), (13), (14), (15), or (15') claim 2 expressed. 
[Formula 12] 

(However, in said general formula (10), R65 is the hydrocarbon group of the 
saturation of carbon numbers 2-6, or partial saturation.) 
[Formula 13] 

(However, in said general formula (11), R66 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 14] 

(However, in said general formula (12), R67 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 15] 

(However, in said general formula (13), R68 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 16] 

(However, in said general formula (14), R69 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 17] 

(However, in said general formula (15), R70 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 18] 



(However, in said general formula (15'), R70 is the hydrocarbon group of the 

saturation of carbon numbers 1-6, or partial saturation.) 

[Claim 5] following structure-expression (16)-1 and (16) -2, (16)-3, (16)-4, and 

(16) -5, (16)-6, (16)-7, and (16) -8, (16)-9, (16)-10, and (16) -- the bis(amino 

styryl) benzenoid which is expressed with -11, (16)-12, or (16)-13 which be 

indicated to claim 2. 

[Formula 19] 

[Claim 6] Bis(amino styryl) benzenoid expressed with the following general 
formula [XIX]. 
[Formula 20] 

It is a radical which R90, R91, R92, and R93 are identitases mutually in 
[however, said general formula [XIX], or is different, and those at least one is the 
aryl group expressed with the following general formula (40), the remainder is a 
non-permuted aryl group, and it is [Formula 21]. 

however, said general formula (40) - setting - R98, R99, and R100 - R101 
R102 [ and ] - mutual - identitas -- or it is a different radical and those at least 
one is the hydrocarbon oxy-radical of with a hydrogen atom and a carbon 
numbers of one or more saturation or partial saturation, or a hydrocarbon group. 
R94, R95, R96, and R97 ~ mutual - identitas - or it is the radical chosen from a 
different hydrogen atom or a different halogen atom, and those at least one is a 



fluorine atom. ] 

[Claim 7] Bis(amino styryl) benzenoid which is expressed with the following 
general formula [XX] and which was indicated to claim 6. 
[Formula 22] 

In [however, said general formula [XX], R90, R91, R92, and R93 are the same 
as the above mentioned thing. ] 

[Claim 8] Said R90, R91, R92, and R93 are bis(amino styryl) benzenoid whose 
at least one is the aryl group expressed with the following general formula (41), 
whose remainder is a non-permuted aryl group and which was indicated to claim 
7. 

[Formula 23] 

(However, in said general formula (41), the carbon number of R103 is the 
hydrocarbon group of the saturation of 1-6, or partial saturation, and n is the 
integer of 0-5.) . ] 

[Claim 9] Bis(amino styryl) benzenoid which is expressed with the following 
general formula (42) and which was indicated to claim 8. 
[Formula 24] 

(However, in said general formula (42), the carbon number of R104 is the 

hydrocarbon group of the saturation of 1-6, or partial saturation.) 

[Claim 10] The following structure expression (40) Bis(amino styryl) benzenoid 



which is shown by -1 , (40)-2, (40)-3, (40)-4, (40)-5, (40)-6, or (40)-7 and which 
was indicated to claim 7. 
[Formula 25] 

[Claim 11] By carrying out condensation of the diphosphonium salt and; which 
are expressed with the diphosphite or the following general formula [VIII] 
expressed with at least one sort and the; following general formula [VII] of 4-(N 
and N-diaryl amino) benzaldehyde expressed with the following general formula 
[V] or [VI] The manufacture approach of bis(amino styryl) benzenoid of obtaining 
the bis(amino styryl) benzenoid expressed with the following general formula [I], 
[II], [III], or [IV]. 
[Formula 26] 

(However, in said general formula [V] and [VI], R71 and R72 are the aryl groups 
equivalent to following R1, R2, R14, R15, R27, R28 and R40, or R41, 
respectively, and R73 and R74 are the aryl groups equivalent to following R3, 
R4, R16, R17, R29, R30 and R42, or R43, respectively.) 
[Formula 27] 

(However, it sets to said general formula [VII] and [VIII]. R75 and R76, 
respectively) It is a hydrocarbon group which is identitas mutually or is different. 
R77, R78, R79, and R80, respectively the following - it is a radical equivalent to 
R5, R6, R7, R8, R18, R19, R20, R21, R31, R32, R33, R34, R44, R45 and R46, 



or R47, and X is a halogen atom. 
[Formula 28] 

In [however, said general formula [I], it is the aryl group as which R2 and R3 are 
non-permuted aryl groups, and R1 and R4 are expressed in the following 
general formula (1), and is [Formula 29]. 

(However, in said general formula (1), R9, and R10, R11, R12 and R13 are 
radicals which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of with a carbon numbers of two or more saturation or 
partial saturation, or a hydrocarbon group. R5, R6, and R7 And R8 mutual - 
identitas -- or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom. ] 
[Formula 30] 

It is a radical which R14, R15, R16, and R17 are identitases mutually in 
[however, said general formula [II], or is different, is the aryl group expressed 
with the following general formula (2), and is [Formula 31]. 
(However, in said general formula (2), R22, R23, R24, R25, and R26 are radicals 
which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of saturation or partial saturation, or a hydrocarbon 
group. R18, R19, R20, and R21 - mutual - identitas - or it is a different radical 
and those at least one is a hydrogen atom, a cyano group, a nitro group, or a 



halogen atom. ] 
[Formula 32] 

It is the aryl group as which at least one is expressed in the following general 
formula (3) in [however, said general formula [III], the remainder is a 
non-permuted aryl group, and R27, R28, R29, and R30 are [Formula 33]. 
In (said general formula (3 [ however, ]), R35, R36, R37, R38, and R39 are 
radicals which are identitas mutually or are different, and those at least one is 
the hydrocarbon amino group of saturation or partial saturation.), and R31, R32, 
R33 and R34 are radicals which are identitas mutually or are different, and those 
at least one is a hydrogen atom, a cyano group, a nitro group, or a halogen 
atom. ] 
[Formula 34] 

It is a radical which R41 and R42 are identitases mutually in [however, said 
general formula [IV], or is different, is the aryl group expressed with the following 
general formula (4), and is [Formula 35]. 

In (said general formula (4 [ however, ]), R48, R49, R50, R51, and R52 are 
radicals which are identitas mutually or are different, and hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group.), and R40 and R43 are radicals which are 
identitas mutually or are different, are an aryl group expressed with the following 



general formula (5), and are [Formula 36]. 

(However, in said general formula (5), R53, R54, R55, R56, R57, R58, and R59 
are radicals which are identitas mutually or are different.) hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group. R44, R45, R46, and R47 - mutual - 
identitas - or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom. ] 

[Claim 12] They are the Wittig-Horner (Wittig-Horner) reaction or Wittig (Wittig) 
about said condensation. The manufacture approach of the bis(amino styryl) 
benzenoid indicated to claim 11 which performs by the reaction, is made to 
generate a carbanion by processing said diphosphite and/or said 
diphosphonium salt by the base in a solvent, and carries out condensation to this 
carbanion and said 4-(N and N-diaryl amino) benzaldehyde. 
[Claim 13] It faces obtaining the bis(amino styryl) benzenoid expressed with the 
following general formula, and is [Formula 37]. 

[ - however, in said general formula, AM, Ar2, Ar3, and Ar4 may have a 
substituent, respectively - mutual - identitas - or it is a different aryl group, and 
when it has a substituent, it is the radical chosen from aryl group expressed with 
the following general formula (6), (7), (8), and (9). 
[Formula 38] 



said general formula (6), (7), (8), and (9) - setting - R60 - the hydrocarbon 
group (or) of with a carbon numbers of two or more saturation or partial 
saturation [ however, ] AM , Ar2, and Ar3 And Ar4 When all are the aryl groups of 
a general formula (6) R60 is the hydrocarbon group of with a carbon numbers of 
one or more saturation or partial saturation, and R61 and R62 are the 
hydrocarbon groups of with a carbon numbers of one or more saturation or 
partial saturation. R63 and R64 are the hydrocarbon groups of with identitas or a 
different carbon numbers of one or more saturation or partial saturation mutually, 
n is the integer of 0-5, m is the integer of 0-3, and I is the integer of 0-4. Carry out 
condensation of the diphosphonium salt and; which are expressed with the 
diphosphite or the following general formula (20) expressed with at least one sort 
and the; following general formula (19) of 4-(N and N-diaryl amino) 
benzaldehyde expressed with ], the following general formula (17), or (18). The 
manufacture approach of the bis(amino styryl) benzenoid indicated to claim 1 1 . 
[Formula 39] 

(However, in said general formula (17), (18), (19), and (20), AM, Ar2, Ar3, Ar4, 
and R75, R76 and X are the same as the above mentioned thing.) 
[Claim 14] The manufacture approach of bis(amino styryl) benzenoid which 
makes said R75 and R76 the saturated hydrocarbon radical of carbon numbers 
1-4 and which was indicated to claim 11. 



[Claim 15] The manufacture approach of the bis(amino styryl) benzenoid 
indicated to claim 13 which sets said carbon number of R60 to 2-6, and sets said 
carbon number of R61, R62, R63, and R64 to 1-6. 

[Claim 16] The manufacture approach of the bis(amino styryl) benzenoid 
indicated to claim 11 of obtaining the following general formula (10), (11), (12), 
(13), (14), (15), or (15') the bis(amino styryl) benzenoid expressed. 
[Formula 40] 

(However, in said general formula (10), R65 is the hydrocarbon group of the 
saturation of carbon numbers 2-6, or partial saturation.) 
[Formula 41] 

(However, in said general formula (11), R66 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 42] 

(However, in said general formula (12), R67 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 43] 

(However, in said general formula (13), R68 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 44] 

(However, in said general formula (14), R69 is the hydrocarbon group of the 



saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 45] 

(However, in said general formula (15), R70 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 46] 

(However, in said general formula (15'), R70 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Claim 17] The following structure expression (16) -1 and (16) -2, (16)-3, (16)-4, 
and (16) -5, (16)-6, (16)-7, and (16) -8, (16)-9, (16)-10, and (16) -- the bis(amino 
styryl) benzenoid expressed with -11, (16)-12, or (16)-13 The manufacture 
approach of the bis(amino styryl) benzenoid indicated to claim 1 1 to acquire. 
[Formula 47] 

[Claim 18] It faces obtaining the bis(amino styryl) benzenoid expressed with the 
following general formula [XIX], and is [Formula 48]. 

It is a radical which R90, R91, R92, and R93 are identitases mutually in 
[however, said general formula [XIX], or is different, and those at least one is the 
aryl group expressed with the following general formula (40), the remainder is a 
non-permuted aryl group, and it is [Formula 49]. 

however, said general formula (40) - setting - R98, R99, and R100 -- R101 
R102 [ and ] - mutual - identitas - or it is a different radical and those at least 



one is the hydrocarbon oxy-radical of with a hydrogen atom and a carbon 
numbers of one or more saturation or partial saturation, or a hydrocarbon group. 
R94, R95, R96, and R97 - mutual - identitas - or it is the radical chosen from a 
different hydrogen atom or a different halogen atom, and those at least one is a 
fluorine atom. ] the following -- a general formula - [ - V - ' - ] - or -- [ - VI - ' 

- ] - expressing - having - four - (N and N-diaryl amino) - a benzaldehyde - at 
least - a kind --; - the following - a general formula - [ — VI I — ' — ] - expressing 
-- having - diphosphite - or - the following - a general formula — [ — VIII — ' — ] 

— expressing - having - diphosphonium - a salt --; -- condensation - carrying 
out - making - a screw (amino styryl) - benzenoid - manufacture - an 
approach . 

[Formula 50] 

(However, in said general formula [V'] and [VI'], R71' and R72' are the aryl 
groups equivalent to said R90 or R91, respectively, and R73' and R74' are the 
aryl groups equivalent to said R92 or R93, respectively.) 
[Formula 51] 

(however - said -- a general formula - [ - VII - ' - ] - and — [ — VI II — ' — ] - 
setting ~ R - 75 ~ ' - and -- R ~ 76 - ' - respectively ~ mutual ~ identitas ~ or ~ 
differing ~ a hydrocarbon group - it is - R - 77 -- ' -- R - 78 - ' -- R ~ 79 - ' ~ 
and - R - 80 - ' -- respectively - said - R - 94 -- R - 95 - R - 96 - or - R - 97 



~ corresponding ~ a radical ~ it is - X - a halogen - an atom -- it is .) 
[Claim 19] The manufacture approach of the bis(amino styryl) benzenoid 
indicated to claim 18 of obtaining the bis(amino styryl) benzenoid expressed with 
the following general formula [XX]. 
[Formula 52] 

In [however, said general formula [XX], R90, R91, R92, and R93 are the same 
as the above mentioned thing. ] 

[Claim 20] The manufacture approach of the bis(amino styryl) benzenoid 
indicated to claim 19 which makes said R90, R91, R92, and R93 the aryl group 
as which at least one is expressed in the following general formula (41), and 
makes the remainder a non-permuted aryl group. 
[Formula 53] 

(However, in said general formula (41), the carbon number of R103 is the 
hydrocarbon group of the saturation of 1-6, or partial saturation, and n is the 
integer of 0-5.) . ] 

[Claim 21] The manufacture approach of the bis(amino styryl) benzenoid 
indicated to claim 21 of obtaining the bis(amino styryl) benzenoid expressed with 
the following general formula (42). 
[Formula 54] 

(However, in said general formula (42), the carbon number of R104 is the 



hydrocarbon group of the saturation of 1-6, or partial saturation.) 
[Claim 22] The manufacture approach of the bis(amino styryl) benzenoid 
indicated to claim 18 which performs said condensation by the Wittig-Horner 
(Wittig-Horner) reaction or the Wittig (Wittig) reaction, is made to generate a 
carbanion by processing said diphosphite and/or said diphosphonium salt by the 
base in a solvent, and carries out condensation to this carbanion and said 4-(N 
and N-diaryl amino) benzaldehyde. 

[Claim 23] The following structure expression (40) The manufacture approach of 
the bis(amino styryl) benzenoid indicated to claim 19 of obtaining the bis(amino 
styryl) benzenoid shown by -1, (40)-2, (40)-3, (40)-4, (40)-5, (40)-6, or (40)-7. 
[Formula 55] 

[Claim 24] 4-(N and N-diaryl amino) benzaldehyde used as a synthetic 
intermediate product of bis(amino styryl) benzenoid which is expressed with the 
following general formula [V] or [VI], and is expressed with the following general 
formula [I], [II], [III], or [IV]. 
[Formula 56] 

(However, in said general formula [V] and [VI], R71 and R72 are the aryl groups 
equivalent to following R1, R2, R14, R15, R27, R28 and R40, or R41, 
respectively, and R73 and R74 are the aryl groups equivalent to following R3, 
R4, R16, R17, R29, R30 and R42, or R43, respectively.) 



[Formula 57] 

In [however, said general formula [I], it is the aryl group as which R2 and R3 are 
non-permuted aryl groups, and R1 and R4 are expressed in the following 
general formula (1), and is [Formula 58]. 

(However, in said general formula (1), R9, and R10, R11, R12 and R13 are 
radicals which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of with a carbon numbers of two or more saturation or 
partial saturation, or a hydrocarbon group. R5, R6, and R7 And R8 mutual - 
identitas ~ or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom. ] 
[Formula 59] 

It is a radical which R14, R15, R16, and R<SUP>17 are identitases mutually in 
[however, said general formula [II], or is different, is the aryl group expressed 
with the following general formula (2), and is [Formula 60]. 
(However, in said general formula (2), R22, R23, R24, R25, and R26 are radicals 
which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of saturation or partial saturation, or a hydrocarbon 
group. R18, R19, R20, and R21 ~ mutual ~ identitas ~ or it is a different radical 
and those at least one is a hydrogen atom, a cyano group, a nitro group, or a 
halogen atom. ] 



[Formula 61] 

It is the aryl group as which at least one is expressed in the following general 
formula (3) in [however, said general formula [III], the remainder is a 
non-permuted aryl group, and R27, R28, R29, and R30 are [Formula 62]. 
In (said general formula (3 [ however, ]), R35, R36, R37, R38, and R39 are 
radicals which are identitas mutually or are different, and those at least one is 
the hydrocarbon amino group of saturation or partial saturation.), and R31, R32, 
R33 and R34 are radicals which are identitas mutually or are different, and those 
at least one is a hydrogen atom, a cyano group, a nitro group, or a halogen 
atom. ] 
[Formula 63] 

It is a radical which R41 and R42 are identitases mutually in [however, said 
general formula [IV], or is different, is the aryl group expressed with the following 
general formula (4), and is [Formula 64]. 

In (said general formula (4 [ however, ]), R48, R49, R50, R51, and R52 are 
radicals which are identitas mutually or are different, and hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group.), and R40 and R43 are radicals which are 
identitas mutually or are different, are an aryl group expressed with the following 
general formula (5), and are [Formula 65]. 



(However, in said general formula (5), R53, R54, R55, R56, R57, R58, and R59 
are radicals which are identitas mutually or are different.) hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group. R44, R45, R46, and R47 - mutual - 
identitas - or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom. ] 

[Claim 25] 4-(N and N-diaryl amino) benzaldehyde which is expressed with the 
following general formula (17) or (18) and which was indicated to claim 24. 
[Formula 66] 

[ - however, in said general formula (17) and (18), AM, Ar2, Ar3, and Ar4 may 
have a substituent, respectively - mutual -- identitas - or it is a different aryl 
group, and when it has a substituent, it is the radical chosen from the aryl group 
expressed with the following general formula (6), (7), (8), and (9). 
[Formula 67] 

said general formula (6), (7), (8), and (9) - setting - R60 - the hydrocarbon 
group (or) of with a carbon numbers of two or more saturation or partial 
saturation [ however, ] AM , Ar2, and Ar3 And Ar4 When all are the aryl groups of 
a general formula (6) R60 is the hydrocarbon group of with a carbon numbers of 
one or more saturation or partial saturation, and R61 and R62 are the 
hydrocarbon groups of with a carbon numbers of one or more saturation or 



partial saturation. R63 and R64 are the hydrocarbon groups of with identitas or a 
different carbon numbers of one or more saturation or partial saturation mutually, 
n is the integer of 0-5, m is the integer of 0-3, and I is the integer of 0-4. ] 
[Claim 26] 4-(N and N-diaryl amino) benzaldehyde said whose carbon numbers 
of R61, R62, R63, and R64 said carbon numbers of R60 are 2-6, and are 1-6 
and which was indicated to claim 25. 

[Claim 27] 4-(N and N-diaryl amino) benzaldehyde indicated to the following 
general formula (21), (22), (23), (24), (25), (26), or (26') claim 25 expressed. 
[Formula 68] 

(However, in said general formula (21), R65 is the hydrocarbon group of the 
saturation of carbon numbers 2-6, or partial saturation.) 
[Formula 69] 

(However, in said general formula (22), R66 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 70] 

(However, in said general formula (23), R67 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 71] 

(However, in said general formula (24), R68 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 



[Formula 72] 

(However, in said general formula (25), R69 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 73] 

(However, in said general formula (26), R70 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 74] 

(However, in said general formula (26'), R70 is the hydrocarbon group of the 

saturation of carbon numbers 1-6, or partial saturation.) 

[Claim 28] The following structure expression (27) -1, (27)-2, (27)-3, (27)-4, 

(27)-5, (27)-6, (27)-7, (27)-8, (27)-9, (27)-10, (27)^11, (27)-12, (27)-13, (27)-14 

Or 4-(N and N-diaryl amino) benzaldehyde which is expressed with (27)-15 and 

which was indicated to claim 25. 

[Formula 75] 

[Claim 29] 4-(N and N-diaryl amino) benzaldehyde used as a synthetic 
intermediate product of the bis(amino styryl) benzenoid which is expressed with 
the following general formula [V'] or [VI'], and is shown by the following general 
formula [XIX]. 
[Formula 76] 

It is a radical which R90, R91, R92, and R93 are identitases mutually in 



[however, said general formula [XIX], or is different, and those at least one is the 
aryl group expressed with the following general formula (40), the remainder is a 
non-permuted aryl group, and it is [Formula 77]. 

however, said general formula (40) - setting - R98, R99, and R100 - R101 
R102 [ and ] - mutual - identitas - or it is a different radical and those at least 
one is the hydrocarbon oxy-radical of with a hydrogen atom and a carbon 
numbers of one or more saturation or partial saturation, or a hydrocarbon group. 
R94, R95, R96, and R97 - mutual - identitas -- or it is the radical chosen from a 
different hydrogen atom or a different halogen atom, and those at least one is a 
fluorine atom. ] [Formula 78] 

(However, in said general formula [V] and [Vl'], R71' and R72' are said R90 or 
an aryl group equivalent to R91, respectively, and R73' and R74' are the aryl 
groups equivalent to said R92 or R93, respectively.) 

[Claim 30] Said R90, R91, R92, and R93 are a 4-(N and N-diaryl amino) 
benzaldehyde whose at least one is the aryl group expressed with the following 
general formula (41), whose remainder is a non-permuted aryl group and which 
was indicated to claim 29. 
[Formula 79] 

(However, in said general formula (41), the carbon number of R103 is the 
hydrocarbon group of the saturation of 1-4, or partial saturation, and n is the 



integer of 0-5.) . ] 

[Claim 31] 4-(N and N-diaryl amino) benzaldehyde which is expressed with the 
following general formula (43) and which was indicated to claim 29. 
[Formula 80] 

(However, in said general formula (43), the carbon number of R104 is the 

hydrocarbon group of the saturation of 1-4, or partial saturation.) 

[Claim 32] The following structure expression (41) 4-(N and N-diaryl amino) 

benzaldehyde which is expressed with -1, (41)-2, (41)-3, (41)-4, (41)-5, (41)-6, or 

(41)-7 and which was indicated to claim 29. 

[Formula 81] 

[Claim 33] the following - a general formula ~ [ - IX ~ ] ~ or - [ - X ~ ] - or ~ 
the following - a general formula ~ [ - IX - ' - ] - or - [ - X - ' - ] ~ expressing 
-- having -- a thoria - a reel - an amine - the adduct of dimethylformamide and 
phosphorus oxychloride - formylating ~ this ~ It is used as synthetic 
intermediate field of the bis(amino styryl) benzenoid expressed with the following 
general formula [I], [II], [III], [IV], or the following general formula [XIX]. And the 
following general formula [V] or [VI], Or the manufacture approach of 4-(N and 
N-diaryl amino) benzaldehyde of obtaining 4-(N and N-diaryl amino) 
benzaldehyde expressed with the following general formula [V] or [VI']. 
[Formula 82] 



however - said - a general formula ~ [ - IX ~ ] ~ and - [ - X - ] - [ - IX - 1 -- ] 
- and - [ - X -•-]-[- V - ] - and - [ - VI - ] - [ - V - ' - ] - and - [ -- VI - 
' - ] -- setting - R71 and R72 are the aryl groups equivalent to following R1 , R2, 
R14, R15, R27, R28 and R40, or R41, respectively. R71' and R72' are the aryl 
groups equivalent to following R90 or R91, respectively. R73 and R74 - 
respectively - the following - it is an aryl group equivalent to R3, R4, R16, R17, 
R29, R30 and R42, or R43, and R73' and R74' are the aryl groups equivalent to 
following R92 or R93, respectively. 
[Formula 83] 

In [however, said general formula [I], it is the aryl group as which R2 and R3 are 
non-permuted aryl groups, and R1 and R4 are expressed in the following 
general formula (1), and is [Formula 84]. 

(However, in said general formula (1), R9, and R10, R11, R12 and R13 are 
radicals which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of with a carbon numbers of two or more saturation or 
partial saturation, or a hydrocarbon group. R5, R6, and R7 And R8 mutual - 
identitas - or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom. ] 
[Formula 85] 

It is a radical which R14, R15, R16, and R17 are identitases mutually in 



[however, said general formula [II], or is different, is the aryl group expressed 
with the following general formula (2), and is [Formula 86]. 
(However, in said general formula (2), R22, R23, R24, R25, and R26 are radicals 
which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of saturation or partial saturation, or a hydrocarbon 
group. R18, R19, R20, and R21 - mutual - identitas - or it is a different radical 
and those at least one is a hydrogen atom, a cyano group, a nitro group, or a 
halogen atom. ] 
[Formula 87] 

It is the aryl group as which at least one is expressed in the following general 
formula (3) in [however, said general formula [III], the remainder is a 
non-permuted aryl group, and R27, R28, R29, and R30 are [Formula 88]. 
In (said general formula (3 [ however, ]), R35, R36, R37, R38, and R39 are 
radicals which are identitas mutually or are different, and those at least one is 
the hydrocarbon amino group of saturation or partial saturation.), and R31, R32, 
R33 and R34 are radicals which are identitas mutually or are different, and those 
at least one is a hydrogen atom, a cyano group, a nitro group, or a halogen 
atom. ] 
[Formula 89] 

It is a radical which R41 and R42 are identitases mutually in [however, said 



general formula [IV], or is different, is the aryl group expressed with the following 
general formula (4), and is [Formula 90]. 

In (said general formula (4 [ however, ]), R48, R49, R50, R51, and R52 are 
radicals which are identitas mutually or are different, and hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group.), and R40 and R43 are radicals which are 
identitas mutually or are different, are an aryl group expressed with the following 
general formula (5), and are [Formula 91]. 

(However, in said general formula (5), R53, R54, R55, R56, R57, R58, and R59 
are radicals which are identitas mutually or are different.) hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group. R44, R45, R46, and R47 - mutual ~ 
identitas - or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom. ] 
[Formula 92] 

It is a radical which R90, R91, R92, and R93 are identitases mutually in 
[however, said general formula [XIX], or is different, and those at least one is the 
aryl group expressed with the following general formula (40), the remainder is a 
non-permuted aryl group, and it is [Formula 93]. 

however, said general formula (40) - setting - R98, R99, and R100 -- R101 



R102 [ and ] ~ mutual - identitas - or it is a different radical and those at least 
one is the hydrocarbon oxy-radical of with a hydrogen atom and a carbon 
numbers of one or more saturation or partial saturation, or a hydrocarbon group. 
R94, R95, R96, and R97 - mutual - identitas - or it is the radical chosen from a 
different hydrogen atom or a different halogen atom, and those at least one is a 
fluorine atom. ] 

[Claim 34] The manufacture approach of 4-(N and N-diaryl amino) benzaldehyde 
indicated to claim 33 of obtaining 4-(N and N-diaryl amino) benzaldehyde 
expressed with the following general formula (17) or (18). 
[Formula 94] 

[ -- however, in said general formula (17) and (18), AM, Ar2, Ar3, and Ar4 may 
have a substituent, respectively - mutual - identitas - or it is a different aryl 
group, and when it has a substituent, it is the radical chosen from the aryl group 
expressed with the following general formula (6), (7), (8), and (9). 
[Formula 95] 

said general formula (6), (7), (8), and (9) - setting - R60 - the hydrocarbon 
group (or) of with a carbon numbers of two or more saturation or partial 
saturation [ however, ] Ar1 , Ar2, and Ar3 And Ar4 When all are the aryl groups of 
a general formula (6) R60 is the hydrocarbon group of with a carbon numbers of 
one or more saturation or partial saturation, and R61 and R62 are the 



hydrocarbon groups of with a carbon numbers of one or more saturation or 
partial saturation. R63 and R64 are the hydrocarbon groups of with identitas or a 
different carbon numbers of one or more saturation or partial saturation mutually, 
n is the integer of 0-5, m is the integer of 0-3, and I is the integer of 0-4. ] 
[Claim 35] The manufacture approach of 4-(N and N-diaryl amino) benzaldehyde 
indicated to claim 34 which sets said carbon number of R60 to 2-6, and sets said 
carbon number of R61 , R62, R63, and R64 to 1-6. 

[Claim 36] The manufacture approach of 4-(N and N-diaryl amino) benzaldehyde 
indicated to claim 34 of obtaining the following general formula (21), (22), (23), 
(24), (25), (26), or (26') 4-(N and N-diaryl amino) benzaldehyde expressed. 
[Formula 96] 

(However, in said general formula (21), R65 is the hydrocarbon group of the 
saturation of carbon numbers 2-6, or partial saturation.) 
[Formula 97] 

(However, in said general formula (22), R66 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 98] 

(However, in said general formula (23), R67 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 99] 



(However, in said general formula (24), R68 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 100] 

(However, in said general formula (25), R69 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 101] 

(However, in said general formula (26), R70 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 102] 

(However, in said general formula (26'), R70 is the saturation or the unsaturated 
hydrocarbon radical of carbon numbers 1-6.) 

[Claim 37] The following structure expression (27) -1, (27)-2, (27)-3, (27)-4, 
(27)-5, (27)-6, (27)-7, (27)-8, (27)-9, (27)-10, (27)-11, (27)-12, (27)-13, (27)-14 
Or the manufacture approach of 4-(N and N-diaryl amino) benzaldehyde 
indicated to claim 34 of obtaining 4-(N and N-diaryl amino) benzaldehyde 
expressed with (27)-15. 
[Formula 103] 

[Claim 38] The acetal compound expressed with the following general formula 
(44), (45), or (46). 
[Formula 104] 



[ - said general formula (44), (45), and (46) -- setting - Ar11, Ar12, Ar13, and 
AM 4 - mutual - identitas -- or the aryl group which is a different radical and is 
expressed with the following general formula (47) - it is - [Formula 105] 
[ however, ] 

(However, it sets to said general formula (47). R105, R106, R107, R108, and 
R109) mutual - identitas - or it is a different radical and is the radical chosen 
from a hydrogen atom, a hydrocarbon group, a hydrocarbon oxy-radical, or the 
hydrocarbon amino group. R103 And R104 the hydrocarbon group of saturation 
or partial saturation - it is - R1 03 R1 04 It is very good in the structure connected 
by the chain. ] 

[Claim 39] It faces obtaining the acetal compound expressed with the following 
general formula (44), (45), or (46), and is [Formula 106]. 

[ - said general formula (44) and (45) - setting - AM 1, AM 2, AM 3, and AM 4 - 
mutual - identitas - or the aryl group which is a different radical and is 
expressed with the following general formula (47) - it is - [Formula 107] 
[ however, ] 

(However, it sets to said general formula (47). R105, R106, R107, R108, and 
R109) mutual - identitas - or it is a different radical and is the radical chosen 
from a hydrogen atom, a hydrocarbon group, a hydrocarbon oxy-radical, or the 
hydrocarbon amino group. R103 And R104 the hydrocarbon group of saturation 



or partial saturation -- it is - R103 R104 It is very good in the structure connected 
by the chain. ] Coupling of the acetal compound expressed with the amine 
compound expressed with the following general formula (48) under existence of 
a catalyst and a base and the following general formula (49) when obtaining the 
acetal compound expressed with said general formula (44) is carried out, and it 
is [Formula 108]. 

In (said general formula (48 [ however, ]) and (49), Ar11, Ar12, R103, and R104 
are the same as the above mentioned thing, and X is a halogen atom. Coupling 
of the aryl compound expressed with the acetal compound expressed with the 
following general formula (49') under existence of a catalyst and a base and the 
following general formula (50) when obtaining the acetal compound expressed 
with) and said general formula (45) is carried out, and it is [Formula 109]. 
(However, in said general formula (49') and (50), Art 3, Ar14, R103, and R104 
are the same as the above mentioned thing.) X is a halogen atom. The 
manufacture approach of the acetal compound to which it carries out coupling of 
the acetal compound expressed with the amine compound expressed with the 
following general formula (51), and the following general formula (52) under 
existence of a catalyst and a base in obtaining the acetal compound expressed 
with said general formula (46). 
[Formula 110] 



(However, in said general formula (51) and (52), Ar13, R103, and R104 are the 
same as the above mentioned thing, and X is a halogen atom.) 
[Claim 40] The manufacture approach of the acetal compound indicated as said 
catalyst used at the time of said coupling to claim 39 which the following 
Pd(0)-phosphine complex commits as active species. 

a Pd(0)-phosphine complex -- {-- however, Pd (O) may be added as a reagent of 
Pd (O), Pd (I), and Pd (II), and a phosphine is the 3rd class phosphine 
expressed with the following general formula (53) or (54). 
[Formula 111] 

[ - however, in said general formula (53) and (54), R105 and R106 are the 
hydrocarbon groups of saturation or partial saturation, and Q is very good in the 
bridged structure which is expressed with a hydrocarbon group, the following 
general formula (55), or (56). 

General formula (55):-(CH2) n-G-(CH2) n-general formula 
(56) :-Ar15-G-Ar16-(however, in said general formula (55) and (56), G is oxygen 
atom, sulfur atom, amino-group, hydrocarbon-group, or metal atom, and Ar15 
and Ar16 are aryl groups which may have substituent.)]} 
[Claim 41] The manufacture approach of 4-(N and N-diaryl amino) benzaldehyde 
compound of obtaining 4-(N and N-diaryl amino) benzaldehyde compound 
expressed with the following general formula (57), (58), or (59) by carrying out 



acetal exchange of the acetal compound expressed with the following general 
formula (44), (45), or (46) under existence of an acid catalyst or a base catalyst 
among a ketone solvent. 
[Formula 112] 

[ -- said general formula (44) and (45) ~ setting - Ar1 1, Ar12, Ar13, and Ar14 - 
mutual ~ identitas - or the aryl group which is a different radical and is 
expressed with the following general formula (47) - it is -- [Formula 113] 
[ however, ] 

(However, it sets to said general formula (47). R105, R106, R107, R108, and 
R109) mutual -- identitas - or it is a different radical and is the radical chosen 
from a hydrogen atom, a hydrocarbon group, a hydrocarbon oxy-radical, or the 
hydrocarbon amino group. R103 And R104 the hydrocarbon group of saturation 
or partial saturation -- it is - R103 R104 It is very good in the structure connected 
by the chain. ] 
[Formula 114] 

(However, in said general formula (57), (58), and (59), Ar11, Ar12, Ar13, and 
Ar14 are the same as the above mentioned thing.) 

[Claim 42] The following structure expression (27) -1, (27)-2, (27)-3, (27)-4, 
(27)-5, (27)-6, (27)-7, (27)-8, (27)-9, (27)-10, (27)-11, (27)-12, (27)-13, (27)-14 
Or the manufacture approach of 4-(N and N-diaryl amino) benzaldehyde 



indicated to claim 41 of obtaining 4-(N and N-diaryl amino) benzaldehyde 
expressed with (27)- 15. 
[Formula 115] 

[Claim 43] the following - a general formula - [ - IX -- ] - or - [ - X - ] - or - 
the following - a general formula - [ - IX - ' -- ] - or -- [ - X - ' - ] - expressing 

- having - the following - a general formula -[-!-]-[ -- II - ] - [ - III - ] -- or 
.. [ iv - ] - or - the following - a general formula - [ - XIX - ] - expressing - 
having - a screw (amino styryl) - benzenoid - composition -- intermediate field 

- ****** - using - having - a thoria - a reel - an amine - . 
[Formula 116] 

however - said - a general formula -- [ - IX - ] -- and - [ -- X - ] -- [ - IX - ' - ] 
„ anc j [ .. x - ' - ] - setting -- R71 and R72 are the aryl groups equivalent to 
following R1, R2, R14, R15, R27, R28 and R40, or R41, respectively. R71' and 
R72' are the aryl groups equivalent to following R90 or R91, respectively. R73 
and R74 - respectively - the following - it is an aryl group equivalent to R3, R4, 
R16, R17, R29, R30 and R42, or R43, and R73' and R74" are the aryl groups 
equivalent to following R92 or R93, respectively. 
[Formula 117] 

In [however, said general formula [I], it is the aryl group as which R2 and R3 are 
non-permuted aryl groups, and R1 and R4 are expressed in the following 



general formula (1), and is [Formula 118]. 

(However, in said general formula (1), R9, and R10, R11, R12 and R13 are 
radicals which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of with a carbon numbers of two or more saturation or 
partial saturation, or a hydrocarbon group. R5, R6, and R7 And R8 mutual - 
identitas - or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom. ] 
[Formula 119] 

It is a radical which R14, R15, R16, and R17 are identitases mutually in 
[however, said general formula [II], or is different, is the aryl group expressed 
with the following general formula (2), and is [Formula 120]. 
(However, in said general formula (2), R22, R23, R24, R25, and R26 are radicals 
which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of saturation or partial saturation, or a hydrocarbon 
group. R18, R19, R20, and R21 - mutual -- identitas - or it is a different radical 
and those at least one is a hydrogen atom, a cyano group, a nitro group, or a 
halogen atom. ] 
[Formula 121] 

It is the aryl group as which at least one is expressed in the following general 
formula (3) in [however, said general formula [III], the remainder is a 



non-permuted aryl group, and R27, R28, R29, and R30 are [Formula 122]. 
In (said general formula (3 [ however, ]), R35, R36, R37, R38, and R39 are 
radicals which are identitas mutually or are different, and those at least one is 
the hydrocarbon amino group of saturation or partial saturation.), and R31, R32, 
R33 and R34 are radicals which are identitas mutually or are different, and those 
at least one is a hydrogen atom, a cyano group, a nitro group, or a halogen 
atom. ] 

[Formula 123] 

It is a radical which R41 and R42 are identitases mutually in [however, said 
general formula [IV], or is different, is the aryl group expressed with the following 
general formula (4), and is [Formula 124]. 

In (said general formula (4 [ however, ]), R48, R49, R50, R51, and R52 are 
radicals which are identitas mutually or are different, and hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group.), and R40 and R43 are radicals which are 
identitas mutually or are different, are an aryl group expressed with the following 
general formula (5), and are [Formula 125]. 

(However, in said general formula (5), R53, R54, R55, R56, R57, R58, and R59 
are radicals which are identitas mutually or are different.) hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 



saturation, or a hydrocarbon group. R44, R45, R46, and R47 - mutual - 
identitas - or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom. ] 
[Formula 126] 

It is a radical which R90, R91, R92, and R93 are identitases mutually in 
[however, said general formula [XIX], or is different, and those at least one is the 
aryl group expressed with the following general formula (40), the remainder is a 
non-permuted aryl group, and it is [Formula 127]. 

however, said general formula (40) - setting - R98, R99, and R100 -- R101 
R102 [ and ] - mutual -- identitas - or it is a different radical and those at least 
one is the hydrocarbon oxy-radical of with a hydrogen atom and a carbon 
numbers of one or more saturation or partial saturation, or a hydrocarbon group. 
R94, R95, R96, and R97 - mutual - identitas - or it is the radical chosen from a 
different hydrogen atom or a different halogen atom, and those at least one is a 
fluorine atom. ] 

[Claim 44] The thoria reel amine which is expressed with the following general 
formula (28) or (29) and which was indicated to claim 43. 
[Formula 128] 

[ - however, in said general formula (28) and (29), AM, Ar2, Ar3, and Ar4 may 
have a substituent, respectively - mutual - identitas -- or it is a different aryl 



group, and when it has a substituent, it is the radical chosen from the aryl group 
expressed with the following general formula (6), (7), (8), and (9). 
[Formula 129] 

said general formula (6), (7), (8), and (9) - setting - R60 - the hydrocarbon 
group (or) of with a carbon numbers of two or more saturation or partial 
saturation [ however, ] AM , Ar2, and Ar3 And Ar4 When all are the aryl groups of 
a general formula (6) R60 is the hydrocarbon group of with a carbon numbers of 
one or more saturation or partial saturation, and R61 and R62 are the 
hydrocarbon groups of with a carbon numbers of one or more saturation or 
partial saturation. R63 and R64 are the hydrocarbon groups of with identitas or a 
different carbon numbers of one or more saturation or partial saturation mutually, 
n is the integer of 0-5, m is the integer of 0-3, and I is the integer of 0-4. ] 
[Claim 45] The thoria reel amine said whose carbon numbers of R61, R62, R63, 
and R64 said carbon numbers of R60 are 2-4, and are 1-4 and which was 
indicated to claim 44. 

[Claim 46] The thoria reel amine which is expressed with the following general 
formula (30), (31), (32), (33), (34), or (35) and which was indicated to claim 44. 
[Formula 130] 

(However, in said general formula (30), R65 is the hydrocarbon group of the 
saturation of carbon numbers 2-6, or partial saturation.) 



[Formula 131] 

(However, in said general formula (31), R66 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 132] 

(However, in said general formula (32), R67 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 133] 

(However, in said general formula (33), R68 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 134] 

(However, in said general formula (34), R69 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 135] 

(However, in said general formula (35), R70 is the hydrocarbon group of the 

saturation of carbon numbers 1-6, or partial saturation.) 

[Claim 47] The following structure expression (36) Thoria reel amine which is 

expressed with -1, (36)-2, (36)-3, (36)-4, (36)-5, (36)-6, (36)-7, (36)-8, (36)-9, 

(36)-10, or (36)-1 1 and which was indicated to claim 44. 

[Formula 136] 

[Claim 48] the following - a general formula - [ - IX - ] - or - [ - X - ] - or - 



the following - a general formula - [ -- IX - ' - ] - or -- [ - X - ' - ] - expressing 
- having - It faces manufacturing the thoria reel amine used as synthetic 
intermediate field of the bis(amino styryl) benzenoid expressed with the following 
general formula [I], [II], [III], [IV], or the following general formula [XIX]. [whether 
coupling of the halogenation benzene expressed with the diarylamine and the 
following general formula [XII] which are expressed with the following general 
formula [XI] or [XI'], or [XII'] is carried out under existence of a catalyst and a 
base, and ] Or the manufacture approach of the thoria reel amine to which 
coupling of the aryl halide compound expressed with the diarylamine and the 
following general formula [XIV] which are expressed with the following general 
formula [XIII] or [XIII'], or [XIV] is carried out under existence of a catalyst and a 
base. 

[Formula 137] 

however - said - a general formula - [ - IX - ] - and -- [ - X - ] - [ - IX - ' - ] 
and -- [ - X - ' - ] - [ - XI -- ] - and - [ - XII - ] -- [ -- XI - ' - ] - and - [ - XII 
__■__]„[ xill - ] - and - [ -- XIV - ] -- [ -- XIII - ' -- ] - and - [ - XIV - ' - ] -- 
setting - R71 and R72 are the aryl groups equivalent to following R1, R2, R14, 
R15, R27, R28 and R40, or R41, respectively. R71' and R72' are the aryl groups 
equivalent to following R90 or R91, respectively. R73 and R74 -- respectively - 
the following -- it is an aryl group equivalent to R3, R4, R16, R17, R29, R30 and 



R42, or R43, R73' and R74' are the aryl groups equivalent to following R92 or 
R93, respectively, and X is a halogen atom. 
[Formula 138] 

In [however, said general formula [I], it is the aryl group as which R2 and R3 are 
non-permuted aryl groups, and R1 and R4 are expressed in the following 
general formula (1), and is [Formula 139]. 

(However, in said general formula (1), R9, and R10, R11, R12 and R13 are 
radicals which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of with a carbon numbers of two or more saturation or 
partial saturation, or a hydrocarbon group. R5, R6, and R7 And R8 mutual - 
identitas - or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom. ] 
[Formula 140] 

It is a radical which R14, R15, R16, and R17 are identitases mutually in 
[however, said general formula [II], or is different, is the aryl group expressed 
with the following general formula (2), and is [Formula 141]. 
(However, in said general formula (2), R22, R23, R24, R25, and R26 are radicals 
which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of saturation or partial saturation, or a hydrocarbon 
group. R18, R19, R20, and R21 - mutual - identitas - or it is a different radical 



and those at least one is a hydrogen atom, a cyano group, a nitro group, or a 
halogen atom. ] 
[Formula 142] 

It is the aryl group as which at least one is expressed in the following general 
formula (3) in [however, said general formula [III], the remainder is a 
non-permuted aryl group, and R27, R28, R29, and R30 are [Formula 143]. 
In (said general formula (3 [ however, ]), R35, R36, R37, R38, and R39 are 
radicals which are identitas mutually or are different, and those at least one is 
the hydrocarbon amino group of saturation or partial saturation.), and R31, R32, 
R33 and R34 are radicals which are identitas mutually or are different, and those 
at least one is a hydrogen atom, a cyano group, a nitro group, or a halogen 
atom. ] 

[Formula 144] 

It is a radical which R41 and R42 are identitases mutually in [however, said 
general formula [IV], or is different, is the aryl group expressed with the following 
general formula (4), and is [Formula 145]. 

In (said general formula (4 [ however, ]), R48, R49, R50, R51, and R52 are 
radicals which are identitas mutually or are different, and hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group.), and R40 and R43 are radicals which are 



identitas mutually or are different, are an aryl group expressed with the following 
general formula (5), and are [Formula 146]. 

(However, in said general formula (5), R53, R54, R55, R56, R57, R58, and R59 
are radicals which are identitas mutually or are different.) hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group. R44, R45, R46, and R47 - mutual - 
identitas - or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom. ] 
[Formula 147] 

It is a radical which R90, R91, R92, and R93 are identitases mutually in 
[however, said general formula [XIX], or is different, and those at least one is the 
aryl group expressed with the following general formula (40), the remainder is a 
non-permuted aryl group, and it is [Formula 148]. 

however, said general formula (40) - setting - R98, R99, and R100 -- R101 
R102 [ and ] - mutual - identitas - or it is a different radical and those at least 
one is the hydrocarbon oxy-radical of with a hydrogen atom and a carbon 
numbers of one or more saturation or partial saturation, or a hydrocarbon group. 
R94, R95, R96, and R97 - mutual - identitas - or it is the radical chosen from a 
different hydrogen atom or a different halogen atom, and those at least one is a 
fluorine atom. ] 



[Claim 49] The manufacture approach of the thoria reel amine indicated to claim 

48 of obtaining the thoria reel amine expressed with the following general 
formula (28) or (29). 

[Formula 149] 

[ - however, in said general formula (28) and (29), Ar1, Ar2, Ar3, and Ar4 may 
have a substituent, respectively - mutual -- identitas - or it is a different aryl 
group, and when it has a substituent, it is the radical chosen from the aryl group 
expressed with the following general formula (6), (7), (8), and (9). 
[Formula 150] 

said general formula (6), (7), (8), and (9) - setting -- R60 -- the hydrocarbon 
group (or) of with a carbon numbers of two or more saturation or partial 
saturation [ however, ] Ar1 , Ar2, and Ar3 And Ar4 When all are the aryl groups of 
a general formula (6) R60 is the hydrocarbon group of with a carbon numbers of 
one or more saturation or partial saturation, and R61 and R62 are the 
hydrocarbon groups of with a carbon numbers of one or more saturation or 
partial saturation. R63 and R64 are the hydrocarbon groups of with identitas or a 
different carbon numbers of one or more saturation or partial saturation mutually, 
n is the integer of 0-5, m is the integer of 0-3, and I is the integer of 0-4. ] 
[Claim 50] The manufacture approach of the thoria reel amine indicated to claim 

49 which sets said carbon number of R60 to 2-6, and sets said carbon number of 



R61.R62, R63, and R64to1-6. 

[Claim 51] The manufacture approach of the thoria reel amine indicated to claim 
49 of obtaining the thoria reel amine expressed with the following general 
formula (30), (31), (32), (33), (34), or (35). 
[Formula 151] 

(However, in said general formula (30), R65 is the hydrocarbon group of the 
saturation of carbon numbers 2-6, or partial saturation.) 
[Formula 152] 

(However, in said general formula (31), R66 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 153] 

(However, in said general formula (32), R67 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 154] 

(However, in said general formula (33), R68 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 155] 

(However, in said general formula (34), R69 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 156] 



(However, in said general formula (35), R70 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 

[Claim 52] following structure-expression (36)-1, (36)-2, and (36) -3, (36)-4, 
(36)-5, and (36) -6, (36)-7, (36)-8, and (36) -- the manufacture approach of the 
thoria reel amine indicated to claim 49 of obtaining the thoria reel amine 
expressed with -9, (36)-10, or (36)-11. 
[Formula 157] 

[Claim 53] the following - a general formula - [ - VII - ] - or - [ - VIII - ] - or - 
[ — VII — * — ] - or - [ - VIII - ' -- ] - expressing - having - diphosphite - or - 
diphosphonium -- a salt . 
[Formula 158] 

however -- said - a general formula - [ -- VII - ] - and - [ - VIII - ] - or - [ - VII 
..'..] and - [ - VIII - ' - ] - setting -- R75 and R76 or R75', and R76' are 
hydrocarbon groups which are identitas mutually or are different, respectively. 
R77, R78, R79, and R80 are radicals which are identitas or are different, 
respectively. Those at least one is a hydrogen atom, a cyano group, a nitro 
group, or a halogen atom. R -- 77 - ' - R - 78 - ' - R - 79 - ' - and - R -- 80 - 
' - respectively - mutual - identitas - or it is the radical chosen from a different 
hydrogen atom or a different halogen atom, those at least one is a fluorine atom, 
and X is a halogen atom. 



[Claim 54] The diphosphite or the diphosphonium salt said R75 and R76, R75', 
and whose R76' are the saturated hydrocarbon radicals of carbon numbers 1-4 
and which was indicated to claim 53. 

[Claim 55] the following general formula (19) or (20) - or (19') - or (20') the 
diphosphite which is expressed and which was indicated to claim 53 or a 
diphosphonium salt. 
[Formula 159] 

(However, it sets and R75, R76, R75', R76', and X are the same as said general 
formula (19), (20), and (19') (20') the above mentioned thing.) 
[Claim 56] the following - a general formula - [ - XV -- ] - or - [ - XV - ' - ] - 
expressing - having - aryl halide - a compound - the following - a general 
formula -- [ - XVI - ] - expressing - having - phosphorous acid -- trialkyl - or - 
triphenyl phosphine (PPh3) -- reacting -- making - things - the following - a 
general formula - [ - VII - ] - or - [ - VIII - ] - or - [ - VII -- ' - ] - or - [ -- VIII 
- ' - ] - expressing - having - diphosphite - or - diphosphonium - a salt - 
obtaining - diphosphite - or -- diphosphonium - a salt - manufacture - an 
approach . 
[Formula 160] 

(However, it sets to said general formula [XV] and [XV]. R77, R78, R79, and 
R80, respectively) It is a radical which is identitas or is different. Those at least 



one A hydrogen atom, a cyano group -- a nitro group - or - a halogen - an atom 

- it is - R - 77 - ' — R - 78 - ' - R - 79 - ' - and - R - 80 -- ' - respectively - 
mutual - identitas -- or it is the radical chosen from a different hydrogen atom or 
a different halogen atom, those at least one is a fluorine atom, and X is a 
halogen atom. 

general formula [XVI] :P. (OR81) 3 or - P 3 (OR82) (however, said general 
formula [XVI] - setting - R81 and R82 - respectively - identitas -- or it is a 
different hydrocarbon group.) 
[Formula 161] 

(however - said - a general formula - [ -- VII - ] - and - [ - VIII -- ] -- [ - VII - ' 
-- ] - and [ - VIII - ' - ] - setting - R -- 75 - and -- R - 76 -- or - R - 75 -- ' - 
and - R - 76 - ' - respectively - mutual - identitas - or -- differing - a 
hydrocarbon group - it is - R - 77 -- R - 78 -- R -- 79 - R - 80 - R - 77 - ' - R 
.. 78 - ' - R - 79 - ' - R - 80 -- ' -- and - X - said - having carried out - a thing 

- being the same .) 

[Claim 57] Said R75 and R76, R75', and R76' are the manufacture approach of 
the diphosphite which is made into the saturated hydrocarbon radical of carbon 
numbers 1-4 and which was indicated to claim 56, or a diphosphonium salt. 
[Claim 58] the following general formula (19) or (20) - or (19') - or (20') the 
manufacture approach of the diphosphite which obtains the diphosphite 



expressed or a diphosphonium salt and which was indicated to claim 56, or a 
diphosphonium salt. 
[Formula 162] 

[Claim 59] The aryl halide compound expressed with the following general 
formula [XV] or [XV]. 
[Formula 163] 

(However, it sets to said general formula [XV] and [XV]. R77, R78, R79, and 
R80, respectively) It is a radical which is identitas or is different. Those at least 
one A hydrogen atom, a cyano group - a nitro group - or - a halogen - an atom 
-- it is - R - 77 - ' - R -- 78 - ' - R - 79 - ' - and - R - 80 - 1 - respectively -- 
mutual -- identitas - or it is the radical chosen from a different hydrogen atom or 
a different halogen atom, those at least one is a fluorine atom, and X is a 
halogen atom. 

[Claim 60] The manufacture approach of an aryl halide compound of obtaining 
the aryl halide compound expressed with the following general formula [XV] or 
[XV] by making the xylene compound expressed with the following general 
formula [XVII] or [XVII'], and N-halogenation succinimide expressed with the 
following general formula [XVIII] reacting to the bottom of an optical exposure. 
[Formula 164] 

(However, it sets to said general formula [XVII] and [XVII']. R77, R78, R79, and 



R80, respectively) It is a radical which is identitas or is different. Those at least 
one A hydrogen atom, a cyano group ~ a nitro group - or -- a halogen - an atom 
it is - R - 77 - ' - R - 78 - ' - R -- 79 -- ' -- and - R - 80 - ' - respectively -- 
mutual - identitas - or it is the radical chosen from a different hydrogen atom or 
a different halogen atom, and those at least one is a fluorine atom. 
[Formula 165] 

(However, in said general formula [XVIII], X is a halogen atom.) 
[Formula 166] 

(however - said - a general formula - [ - XV - ] - and - [ - XV - ' - ] -- setting 
r 77 .. r 78 - R - 79 - and - R - 77 - ' - R - 78 -- 1 -- R - 79 - ' - and -- 
r .. 80 - ' - respectively - said - having carried out - a thing - the same -- X - 
a halogen - an atom - it is .) 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to these manufacture approaches 
at bis(amino styryl) benzenoid suitable as an organic luminescent material which 



presents the desired luminescent color and its synthetic intermediate field, and a 

list. 

[0002] 

[Description of the Prior Art] It is spontaneous light, and a speed of response is 
high-speed, as one candidate of a flat-panel display without an angle-of-visibility 
dependency, organic electroluminescence devices (EL element) etc. attract 
attention recently, and the interest about an organic luminescent material is 
increasing as the component. Implementation of the full color organic light 
emitting device which is in the place which can control the optical property of an 
ingredient to some extent by the molecular design, and created all of red, blue, 
and green three-primary-colors luminescence by each organic luminescent 
material by this is possible for the first advantage of an organic luminescent 
material. 

[0003] Since the bis(amino styryl) benzenoid shown by the following general 
formula [A] presents strong luminescence of blue - red to a visible-region field 
depending on the substituent introduced, it is available not only for an organic 
electroluminescence-devices ingredient but various applications. Furthermore, 
these ingredients are sublimability and have the advantage which can form the 
uniform amorphous film according to processes, such as vacuum deposition. 
Although the optical property of an ingredient can predict until to some extent by 



molecular orbital count etc. by the end of today, it cannot be overemphasized 
that the technique of manufacturing the ingredient demanded in fact efficient is 
the most important on industry. 
[0004] 

[Formula 167] 

(However, in said general formula [A], Ar is the aryl group which may have a 
substituent, and Ra and Rb show the aryl group which may have the 
hydrocarbon group of a hydrogen atom, saturation, or partial saturation, and a 
substituent, a cyano group, a halogen atom, a nitro group, and an alkoxyl group, 
respectively, and these may be the same or may differ.) 
[0005] 

[Problem(s) to be Solved by the Invention] Although many compounds which 
belong to said general formula [A] as an organic luminescent material have so 
far been manufactured Many of the fluorescence (luminescence) of these 
ingredients are [ that what is blue - green and presents luminescence of yellow - 
red is only reported slightly and ]. [electrical-and-electric-equipment information 
American Communications Association, ], such as a technical research report, 
organic electronics, 17 and 7 (1992), Inorganic and OrganicElectroluminescence 
96 Berlin, and 101 (1996), and the efficient manufacturing method of those were 
not established, either. 



[0006] The purpose of this invention is especially in view of the above present 
condition to offer [ the compound suitable as an organic luminescent material of 
yellow - red which presents strong luminescence and its synthetic intermediate 
field, and ] the approach of manufacturing these efficient. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, as a result of inquiring wholeheartedly, the bis(amino styryl) benzenoid 
expressed with a general formula [I], [II], [III], or [IV] used to present strong 
luminescence, and this invention person used to find out that it can become the 
luminescent material of yellow - red, and used to establish the general and 
efficient manufacture approach, and used to reach this invention. 
[0008] That is, this invention relates to the bis(amino styryl) benzenoid (the 1st 
compound of this invention is called hereafter.) expressed with the following 
general formula [I], [II], [III], or [IV] first. 
[Formula 168] 

In [however, said general formula [I], it is the aryl group as which R2 and R3 are 
non-permuted aryl groups, and R1 and R4 are expressed in the following 
general formula (1), and is [Formula 169]. 

(However, in said general formula (1), R9, and R10, R11, R12 and R13 are 
radicals which are identitas mutually or are different.) those at least one is the 



hydrocarbon oxy-radical of with a carbon numbers of two or more saturation or 
partial saturation, or a hydrocarbon group. R5, R6, and R7 And R8 mutual - 
identitas - or it is a different radical and those at least one is a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom (below : F, CI, Br, I, etc. are the 
same). ] 
[Formula 170] 

It is a radical which R14, R15, R16, and R17 are identitases mutually in 
[however, said general formula [II], or is different, is the aryl group expressed 
with the following general formula (2), and is [Formula 171]. 
(However, in said general formula (2), R22, R23, R24, R25, and R26 are radicals 
which are identitas mutually or are different.) those at least one is the 
hydrocarbon oxy-radical of saturation or partial saturation, or a hydrocarbon 
group. R18, R19, R20, and R21 - mutual - identitas - or it is a different radical 
and those at least one is a hydrogen atom, a cyano group, a nitro group, or a 
halogen atom. ] 
[Formula 172] 

It is the aryl group as which at least one is expressed in the following general 
formula (3) in [however, said general formula [III], the remainder is a 
non-permuted aryl group, and R27, R28, R29, and R30 are [Formula 173]. 
In (said general formula (3 [ however, ]), R35, R36, R37, R38, and R39 are 



radicals which are identitas mutually or are different, and those at least one is 
the hydrocarbon amino group of saturation or partial saturation.), and R31, R32, 
R33 and R34 are radicals which are identitas mutually or are different, and those 
at least one is a hydrogen atom, a cyano group, a nitro group, or a halogen 
atom. ] 

[Formula 174] 

It is a radical which R41 and R42 are identitases mutually in [however, said 
general formula [IV], or is different, is the aryl group expressed with the following 
general formula (4), and is [Formula 175]. 

In (said general formula (4 [ however, ]), R48, R49, R50, R51, and R52 are 
radicals which are identitas mutually or are different, and hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group.), and R40 and R43 are radicals which are 
identitas mutually or are different, are an aryl group expressed with the following 
general formula (5), and are [Formula 176]. 

(However, in said general formula (5), R53, R54, R55, R56, R57, R58, and R59 
are radicals which are identitas mutually or are different.) hydrogen atoms or 
those at least one are the hydrocarbon oxy-radical of saturation or partial 
saturation, or a hydrocarbon group. R44, R45, R46, and R47 - mutual - 
identitas - or it is a different radical and those at least one is a hydrogen atom, a 



cyano group, a nitro group, or a halogen atom. ] 

[0009] It is the matter which can use the 1st compound of this invention 
effectively as an organic luminescent material which shows luminescence of 
yellow - red, and has a high glass transition point and the high melting point, and 
when excelled in electric, thermal, or chemical stability, it is amorphous, and 
since a vitreous state can be formed easily, vacuum evaporationo etc. can also 
be performed. 

[0010] As for the 1st compound of this invention, what is expressed with the 
following general formula is desirable. 
[Formula 177] 

[ ~ however, in said general formula, AM, Ar2, Ar3, and Ar4 may have a 
substituent, respectively - mutual -- identitas - or it is a different aryl group, and 
when it has a substituent, it is the radical chosen from the aryl group expressed 
with the following general formula (6), (7), (8), and (9). 
[Formula 178] 

said general formula (6), (7), (8), and (9) - setting - R60 -- two or more carbon 
numbers - especially - the hydrocarbon group (or) of the saturation of 2-4, or 
partial saturation [ however, ] AM, Ar2, and Ar3 And Ar4 When all are the aryl 
groups of a general formula (6) Especially R60 is the hydrocarbon group of 2 or 
more and 6 or less (following, the same) saturation or partial saturation one or 



more carbon numbers. R61 and especially R62 are the hydrocarbon groups of 
the saturation of 1-6 (following, the same), or partial saturation one or more 
carbon numbers. R63 and especially R64 are the hydrocarbon groups of the 
saturation of 1-6 (following, the same), or partial saturation identitas or one or 
more different carbon numbers mutually, respectively, n is the integer of 0-5, m 
is the integer of 0-3, and I is the integer of 0-4. ] 

[0011] More specifically, the 1st compound of this invention has the following 
general formula (9), (10), (11), (12), (13), (14), (15), or (15') the good thing 
expressed. 
[Formula 179] 

(However, in said general formula (10), R65 is the hydrocarbon group of the 
saturation of carbon numbers 2-6, or partial saturation.) 
[Formula 180] 

(However, in said general formula (11), R66 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 181] 

(However, in said general formula (12), R67 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 182] 

(However, in said general formula (13), R68 is the hydrocarbon group of the 



saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 183] 

(However, in said general formula (14), R69 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 184] 

(However, in said general formula (15), R70 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 185] 

(However, in said general formula (15*), R70 is the saturation or the unsaturated 
hydrocarbon radical of carbon numbers 1-6.) 

[0012] The 1st compound of this invention The following structure expression 
(16) What is expressed with -1, (16)-2, (16)-3, (16)-4, (16)-5, (16)-6, (16)-7, 
(16)-8, (16)-9, (16)-10, (16)-11, (16)-12, or(16)-13 is illustrated concretely. 
[Formula 186] 

[0013] The following compound can also be illustrated besides these. 

[Formula 187] 

[0014] 

[Formula 188] 
[0015] 

[Formula 189] 



[0016] 

[Formula 190] 
[0017] 

[Formula 191] 
[0018] 

[Formula 192] 
[0019] 

[Formula 193] 
[0020] 

[Formula 194] 

[0021] in addition, ** called t-butyl etc. like the above-mentioned 

structure-expression (16)-8, (16)-9, etc. - the following property improvements 

may be able to be aimed at by installation of a high substituent. 

** Realize the stable amorphous film by weakening a firm intermolecular 

interaction. 

** Detach the hopping site distance of a hole and control hole transportability. 
[0022] Moreover, this invention also offers the bis(amino styryl) benzenoid (the 
2nd compound of this invention is called hereafter.) shown by the following 
general formula [XIX]. 
[Formula 195] 



It is a radical which R90, R91, R92, and R93 are identitases mutually in 
[however, said general formula [XIX], or is different, and those at least one is the 
aryl group expressed with the following general formula (40), the remainder is a 
non-permuted aryl group, and it is [Formula 196]. 

however, said general formula (40) - setting - R98, R99, and R100 -- R101 
R102 [ and ] - mutual - identitas - or it is a different radical and those at least 
one is the hydrocarbon oxy-radical of with a hydrogen atom and a carbon 
numbers of one or more saturation or partial saturation, or a hydrocarbon group. 
R94, R95, R96, and R97 - mutual - identitas - or it is the radical chosen from a 
different hydrogen atom or a different halogen atom, and those at least one is a 
fluorine atom. ] 

[0023] It is the matter which can use the 2nd compound of this invention 
effectively as an organic luminescent material which shows luminescence of 
green - red, and has a high glass transition point and the high melting point, and 
when excelled in electric, thermal, or chemical stability, it is amorphous, and 
since a vitreous state can be formed easily, vacuum evaporationo etc. can also 
be performed. 

[0024] As for the 2nd compound of this invention, what is shown by the following 
general formula [XX] is desirable. 
[Formula 197] 



In [however, said general formula [XX], R90, R91, R92, and R93 are the same 
as the above mentioned thing. ] 

[0025] And as for said R90, R91, R92, and R93, it is good that at least one is the 
aryl group expressed with the following general formula (41), and the remainder 
is a non-permuted aryl group. 
[Formula 198] 

(However, in said general formula (41), the carbon number of R103 is the 
hydrocarbon group of the saturation of 1-6, or partial saturation, and n is the 
integer of 0-5.) . ] 

[0026] What is especially expressed with the following general formula (42) is 
good. 

[Formula 199] 

(However, in said general formula (42), the carbon number of R104 is the 

hydrocarbon group of the saturation of 1-4, or partial saturation.) 

[0027] That the 2nd compound of this invention is indicated to be by following 

structure-expression (40)-1, (40)-2, (40)-3, (40)-4, (40)-5, (40)-6, or (40)-7 is 

specifically illustrated. 

[Formula 200] 

[0028] This invention as an approach of manufacturing the 1st compound of this 
invention efficient again By carrying out condensation of the diphosphonium salt 



and; which are expressed with the diphosphite or the following general formula 
[VIII] expressed with at least one sort and the; following general formula [VII] of 
4-(N and N-diaryl amino) benzaldehyde expressed with the following general 
formula [V] or [VI] The manufacture approach of the compound of this invention 
of obtaining the bis(amino styryl) benzenoid expressed with said general formula 
[I], [II], [III], or [IV] (the 1st manufacture approach of this invention is called 
hereafter.) It provides. 
[0029] 

[Formula 201] 

(However, in said general formula [V] and [VI], R71 and R72 are the aryl groups 
equivalent to said R1 and R2, R14, R15, R27, R28 and R40, or R41, 
respectively, and R73 and R74 are the aryl groups equivalent to said R3, R4, 
R16, R17, R29, R30 and R42, or R43, respectively.) 
[Formula 202] 

(However, it sets to said general formula [VII] and [VIII]. R75 and R76, 
respectively) Mutually Identitas or a different hydrocarbon group, especially the 
saturated hydrocarbon radical of carbon numbers 1-4 (-- the following - the 
same --) - it is - R77, R78, R79, and R80 are the radicals equivalent to said R5, 
R6, R7 and R8, R18, R19, R20, R21, R31, R32, R33, R34, R44, R45 and R46, 
or R47, respectively, and X is a halogen atom. 



[0030] Specifically, the 1st manufacture approach of this invention is the 
Wittig-Horner (Wittig-Horner) reaction or Wittig (Wittig) about said condensation. 
A reaction performs, by processing said diphosphite and/or said diphosphonium 
salt by the base in a solvent, a carbanion is made to generate and condensation 
is carried out to this carbanion and said 4-(N and N-diaryl amino) benzaldehyde. 
[0031] For example, it faces obtaining the bis(amino styryl) benzenoid expressed 
with the following general formula [P], and is [Formula 203]. 
In [however, said general formula [P] Ar1, Ar2, Ar3, and Ar4, respectively , it is 
the same as said thing carried out. Condensation of the diphosphonium salt and; 
which are expressed with the diphosphite or the following general formula (20) 
expressed with at least one sort and the; following general formula (19) of 4-(N 
and N-diaryl amino) benzaldehyde expressed with the following general formula 
(17) or (18) is carried out. 
[Formula 204] 

(However, in said general formula (17), (18), (19), and (20), Ar1, Ar2, Ar3, Ar4, 

and R75, R76 and X are the same as the above mentioned thing.) 

[0032] If a reaction scheme shows this condensation, it will become, for example 

like the following reaction scheme 1 . 

[Formula 205] 

[0033] First, by processing a general formula (19) or the compound of (20) with a 



base in a suitable solvent, this reaction begins from generating a carbanion, and 
when this carbanion next condenses with the aldehyde of a general formula (17), 
it is completed. The following can be considered as a combination of a base and 
a solvent. 

[0034] A sodium hydroxide/water, a sodium carbonate/water, potassium 
carbonate/water, a sodium ethoxide/ethanol, or dimethylformamide, Sodium 
methoxide / methanol-diethylether mixed solvent, or dimethylformamide, 
Triethylamine / ethanol, a jig lime, chloroform, or nitromethane, A pyridine / 
methylene chloride or nitromethane, 1, and 5-diazabicyclo [4.3.0] Non, -5-en / 
dimethyl sulfoxide, Potassium t-butoxide / dimethyl sulfoxide, or a 
tetrahydrofuran, Butyl lithium / diethylether, a tetrahydrofuran, benzene, or 
dimethylformamide, A phenyl lithium / diethylether or a tetrahydrofuran, sodium 
amide/ammonia, sodium hydride / dimethylformamide or a tetrahydrofuran, trityl 
sodium / diethylether, or a tetrahydrofuran. 

[0035] This reaction advances comparatively at low temperature (-30 degrees C 
- 30 degrees C), and in addition to purification of the specified substance by the 
chromatography being easy since it is alternative, since the 1st compound of this 
invention of a general formula [I'] has high crystallinity, it can raise purity with 
recrystallization. Although not asked especially about the approach of 
recrystallization, the approach of dissolving in an acetone and adding a hexane 



is simple, and subsequent solvent distilling off is also easy the approach. 
Ordinary temperature -30 degree C and ordinary pressure may perform this 
reaction in 3 - 24 hours. 

[0036] By the 1st manufacture approach of this invention, said general formula 
(10), (11), The bis(amino styryl) benzenoid expressed with (12), (13), (14), or 

(15) can be obtained. Specifically Said structure expression (16) The bis(amino 
styryl) benzenoid expressed with -1, (16)-2, (16)-3, (16)-4, (16)-5, (16)-6, (16)-7, 

(16) -8, or (16)-9 can be obtained. 

[0037] This invention as an approach of manufacturing the 2nd compound of this 
invention efficient again the following - a general formula - [ - V - ' - ] - or - 
[ .. vi - ' - ] - expressing -- having - four - (N and N-diaryl amino) -- a 
benzaldehyde - at least - one - a sort -; - the following - a general formula -- 
[ — VII — ' — ] - expressing - having -- diphosphite - or - the following - a 
general formula - [ - VIII - ' - ] - expressing - having - diphosphonium - a salt 
-; - condensation - carrying out - making - The manufacture approach of 
bis(amino styryl) benzenoid (the 2nd manufacture approach of this invention is 
called hereafter.) It provides. 
[Formula 206] 

(However, in said general formula [V] and [VI'], R71' and R72' are the aryl 
groups equivalent to said R90 or R91, respectively, and R73' and R74' are the 



aryl groups equivalent to said R92 or R93, respectively.) 
[Formula 207] 

(however - said - a general formula - [ — VII — * — ] - and - [ - VIII - ' - ] - 
setting - R -- 75 - ' - and - R - 76 - ' - respectively - identitas - or - differing 

- a hydrocarbon group - especially - a carbon number - one - four - saturated 
hydrocarbon - a radical (following, the same) - it is - R - 77 - ' - R - 78 - ' - 
R - 79 -- ' - and - R - 80 - ' -- respectively - said - R -- 94 - R - 95 - R - 96 

- or - R - 97 - corresponding - a radical -- it is - X -- a halogen - an atom -- it 
is- .) 

[0038] The 2nd manufacture approach of this invention performs said 
condensation by the Wittig-Horner (Wittig-Horner) reaction or the Wittig (Wittig) 
reaction, by processing said diphosphite and/or said diphosphonium salt by the 
base in a solvent, makes a carbanion generate and, specifically, carries out 
condensation to this carbanion and said 4-(N and N-diaryl amino) benzaldehyde. 
[0039] If a reaction scheme shows this condensation, it will become, for example 
like following reaction scheme 1'. 
[0040] 

[Formula 208] 

[0041] this reaction - first - a general formula (19') - by processing a compound 
with a base in a suitable solvent, it begins from generating a carbanion, and or 



(20') is completed, when this carbanion next condenses with the aldehyde of a 
general formula [V']. The same thing as the above can be considered as a 
combination of a base and a solvent. 

[0042] This reaction advances comparatively at low temperature (-30 degrees C 
- 30 degrees C), and in addition to purification of the specified substance by the 
chromatography being easy since it is alternative, since the 2nd compound of 
this invention has high crystallinity, it can raise purity with recrystallization. 
Although not asked especially about the approach of recrystallization, the 
approach of dissolving in an acetone and adding a hexane is simple, and 
subsequent solvent distilling off is also easy the approach. Ordinary temperature 
-30 degree C and ordinary pressure may perform this reaction in 3 - 24 hours. 
[0043] Specifically by the 2nd manufacture approach of this invention, the 
bis(amino styryl) benzenoid expressed with said structure-expression (40)-1, 
(40)-2, (40)-3, (40)-4, (40)-5, (40)-6, or (40)-7 can be obtained. 
[0044] This invention also offers various compounds suitable as synthetic 
intermediate field of the 1st compound of this invention again. 
[0045] That is, it is 4-(N and N-diaryl amino) benzaldehyde used as a synthetic 
intermediate product of bis(amino styryl) benzenoid which is expressed with said 
general formula [V] or [VI], and is first expressed with said general formula [I], [II], 
[HI], or [IV]. 



[0046] This synthetic intermediate field (the synthetic intermediate field 1 of this 
invention are called hereafter.) It is expressed with said general formula (17) or 
(18). Specifically The following general formula (21), Or (26') it is expressed. (22), 
(23), (24), (25), and (26) - the following structure expression (27) -1, (27)-2, 
(27)-3, and (27) -4, (27)-5, (27)-6, and (27) -7, (27)-8, (27)-9, and (27) -10, 
(27)-11, (27)-12, and (27) -- as -13, (27)-14, and (27)-15 It is illustrated. 
[0047] 

[Formula 209] 

(However, in said general formula (21), R65 is the hydrocarbon group of the 
saturation of carbon numbers 2-6, or partial saturation.) 
[Formula 210] 

(However, in said general formula (22), R66 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 211] 

(However, in said general formula (23), R67 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 212] 

(However, in said general formula (24), R68 is the hydrocarbon group of the 

saturation of carbon numbers 1-6, or partial saturation.) 

[0048] 



[Formula 213] 

(However, in said general formula (25), R69 is the hydrocarbon group of the 

saturation of carbon numbers 1-6, or partial saturation.) 

[0049] 

[Formula 214] 

(However, in said general formula (26), R70 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 215] 

(However, in said general formula (26'), R70 is the hydrocarbon group of the 

saturation of carbon numbers 1-6, or partial saturation.) 

[0050] 

[Formula 216] 

[0051] This invention also offers various compounds suitable as synthetic 
intermediate field of the 2nd compound of this invention again. 
[0052] That is, it is 4-(N and N-diaryl amino) benzaldehyde used as a synthetic 
intermediate product of bis(amino styryl) benzenoid which is expressed with said 
general formula [V'] or [VI'], and is expressed with said general formula [XIX]. 
[0053] This synthetic intermediate field (synthetic intermediate-field 1' of this 
invention is called hereafter.) are expressed with the following general formula 
(43), and are specifically illustrated as following structure-expression (41)-1, 



(41)-2, (41)-3, (41)-4, (41)-5, (41)-6, or (41)-7. 
[0054] 

[Formula 217] 

(However, in said general formula (43), the carbon number of R104 is the 

hydrocarbon group of the saturation of 1-6, or partial saturation.) 

[0055] 

[Formula 218] 

[0056] The synthetic intermediate field 1 of this invention or 1' can be drawn as 
follows from the synthetic intermediate field as the precursor. 
[0057] the following -- a general formula - [ -- IX -- ] - or -- [ - X -- ] - or - the 
following -- a general formula - [ - IX - ' - ] -- or - [ -- X - ' -- ] - expressing -- 
having - The thoria reel amine used as synthetic intermediate field of the 
bis(amino styryl) benzenoid expressed with said general formula [I], [II], [III], or 
[IV] (the synthetic intermediate field 2 of this invention are called hereafter.) Or 
the thoria reel amine used as synthetic intermediate field of the bis(amino styryl) 
benzenoid expressed with said general formula [XIX] (synthetic 
intermediate-field 2' of this invention is called hereafter.) It formylates by the 
adduct of dimethylformamide and phosphorus oxychloride. said ~ a screw 
(amino styryl) - benzenoid - composition - intermediate field - one - or - one 
- ' - ****** - said -- a general formula - [ - V -- ] - or - [ - VI ~ ] ~ or - [ - V -- * 



- ] - or - [ - VI -- ' - ] - expressing - having - four - (N and N-diaryl amino) - a 
benzaldehyde - obtaining . This formylation reaction can be performed at room 
temperature (20 degrees C) -80 degree C temperature in dimethylformamide, 
and ordinary pressure can perform it in 3 - 24 hours. 

[0058] 

[Formula 219] 

however - said - a general formula - [ - IX - ] - and - [ - X -- ] - [ - IX - ' - ] 
-- and - [ - X - ' - ] - setting - R71 and R72 are the aryl groups equivalent to 
said R1, R2, R14, R15, R27, R28 and R40, or R41, respectively. R71" and R72' 
are the aryl groups equivalent to said R90 or R91 , respectively. R73 and R74 are 
the aryl groups equivalent to said R3, R4, R16, R17, R29, R30 and R42, or R43, 
respectively, and R73' and R74' are the aryl groups equivalent to said R92 or 
R93, respectively. 

[0059] And the synthetic intermediate field 2 of above-mentioned this invention 
or 2' said - a general formula - [ - IX - ] -- or - [ - X - ] ~ or - [ - IX - ' - ] - or 

- [ - X - ' - ] - expressing -- having - concrete ~ It is expressed with the 
following general formula (28) or (29). Still more specifically The following 
general formula (30), It is expressed with (31), (32), (33), (34), or (35). The 
following structure expression (36) It is illustrated as -1, (36)-2, (36)-3, (36)-4, 
(36)-5, (36)-6, (36)-7, (36)-8, (36)-9, (36)-10, or(36)-11. 



[Formula 220] 

[ - however, in said general formula (28) and (29), AM , Ar2, Ar3, and Ar4 are the 

same as said thing carried out respectively. 

[0060] 

[Formula 221] 

(However, in said general formula (30), R65 is the hydrocarbon group of the 
saturation of carbon numbers 2-6, or partial saturation.) 
[Formula 222] 

(However, in said general formula (31), R66 is the hydrocarbon group of the 
saturation of carbon numbers 1-6, or partial saturation.) 
[Formula 223] 

(However, in said general formula (32), R67 is the hydrocarbon group of the 

saturation of carbon numbers 1-6, or partial saturation.) 

[0061] 

[Formula 224] 

(However, in said general formula (33), R68 is the hydrocarbon group of the 

saturation of carbon numbers 1-4, or partial saturation.) 

[0062] 

[Formula 225] 

(However, in said general formula (34), R69 is the hydrocarbon group of the 



saturation of carbon numbers 1-4, or partial saturation.) 
[0063] 

[Formula 226] 

(However, in said general formula (35), R70 is the hydrocarbon group of the 

saturation of carbon numbers 1-6, or partial saturation.) 

[0064] 

[Formula 227] 

[0065] the following ~ a general formula - [ ~ IX ~ ] ~ or - [ - X - ] - [ - IX - ' 
~ ] ~ or - [ - X - ' - ] -- expressing - having -- this invention - composition - 
intermediate field ~ two - or ~ two - ' - as follows - carrying out - being 
compoundable . 

[0066] [ whether coupling of the halogenation benzene expressed with the 
diarylamine and the following general formula [XII] which are expressed with the 
following general formula [XI] or [XI'], or [XII'] is carried out under existence of a 
catalyst and a base, and ] Or coupling of the aryl halide compound expressed 
with the diarylamine and the following general formula [XIV] which are 
expressed with the following general formula [XIII] or [XIII'], or [XIV] is carried 
out under existence of a catalyst and a base. The synthetic intermediate field 2 
or the thoria reel amine as 2' is obtained. 
[0067] 



[Formula 228] 

however ~ said - a general formula - [ - IX - ] - and - [ -- X - ] - [ - IX - ' - ] 
and - [ - X - ' - ] - [ -- XI - ] - and - [ -- XII - ] - [ - XI - ' - ] - and - [ - XII 
..'..]..[ xill - ] - and - [ -- XIV - ] - [ - XIII --'--] - and -- [ - XIV - ' - ] - 
setting - R71 and R72 are the aryl groups equivalent to said R1, R2, R14, R15, 
R27, R28 and R40, or R41, respectively. R71* and R72' are the aryl groups 
equivalent to said R90 or R91, respectively. R73 and R74 are the aryl groups 
equivalent to said R3, R4, R16, R17, R29, R30 and R42, or R43, respectively, 
R73' and R74' are the aryl groups equivalent to said R92 or R93, respectively, 
and X is a halogen atom. 

[0068] Said catalysts used at the reaction which compounds the synthetic 
intermediate field 2 of this invention or 2' are Cu, CuX, CuX2, CuO, Pd (CH3 
COO)2, Pd (PR3)4, etc. (R is a phenyl group or an alkyl group), and said bases 
are K2 C03, calcium2 C03, NaOH, BuONa, PrONa, C2 H5 ONa, CH3 ONa, etc. 
Reaction temperature of reaction time is [ this reaction ] moreover, good at 
100-200 degrees C and ordinary pressure as 2 - 48 hours in solvents, such as 
dimethylformamide, dimethyl sulfoxide, a nitrobenzene, a dichlorobenzene, and 
a xylene. 

[0069] this invention - again - this invention ~ the - one - and - the - two - a 
compound - composition - an intermediate product - ****** - said - a general 



formula - [ - VII - ] - or - [ - VII - ' - ] - expressing - having - diphosphite - 

or - said - a general formula - [ - VIII - ] -- or - [ - VIII - 1 - ] - expressing - 

having - diphosphonium - a salt (the synthetic intermediate product 3 of this 

invention is called hereafter.) -- providing - a thing -- it is . 

[0070] this synthetic intermediate field 3 - concrete - the following general 

formula (19), (20), or the following general formula (19') - or (20') it is expressed. 

[0071] 

[Formula 229] 

(However, in said general formula (19), (20), (19'), and (20'), R75, R76, R75', 
and R76' are the same as the above mentioned thing.) 
[0072] The synthetic intermediate field 3 of this invention can be drawn as 
follows from the synthetic intermediate field as the precursor. 
[0073] the following - a general formula - [ - XV - ] - or - [ - XV - ' - ] - 
expressing - having -- aryl halide - a compound - the following - a general 
formula - [ - XVI - ] - expressing - having -- phosphorous acid - trialkyl - or - 
triphenyl phosphine (PPh3) - reacting - making - things - said - a general 
formula - [ - VII - ] - or - [ -- VIII - ] - [ - VII - ' - ] - or - [ - VIII - ' - ] - 
expressing - having - diphosphite -- or - diphosphonium - a salt - as the 
synthetic intermediate field 3 - obtaining . This reaction is good as 30 minutes - 
reaction-time 12 hours at the reaction temperature of 120-160 degrees C, and 



ordinary pressure in solvents, such as a non-solvent, superfluous phosphorous 

acid trialkyl, or a xylene. 

[0074] 

[Formula 230] 

(However, it sets to said general formula [XV] and [XV]. R77, R78, R79, and 
R80, respectively) It is a radical which is identitas or is different. Those at least 
one A hydrogen atom, a cyano group - a nitro group - or - a halogen - an atom 
- it is - R - 77 - ' ~ R - 78 - ' - R -- 79 - ' -- and - R - 80 - ' - respectively - 
mutual - identitas - or it is the radical chosen from a different hydrogen atom or 
a different halogen atom, those at least one is a fluorine atom, and X is a 
halogen atom. 

[0075] general formula [XVI] :P (OR81) 3 or - P(OR82) 3 (however, in said 
general formula [XVI], R81 and R82 are the hydrocarbon groups of the 
saturation of identitas or a different hydrocarbon group, especially carbon 
numbers 1-4, or partial saturation, respectively, and are a radical equivalent to 
said R75 or R76, R75', or R76'.) 

[0076] This invention also offers the aryl halide compound (the synthetic 
intermediate field 4 of this invention are called hereafter.) expressed with said 
general formula [XV] or [XV] as synthetic intermediate field for obtaining the 
synthetic intermediate field 3 again. 



[0077] The synthetic intermediate field 4 of this invention can be obtained by 
making the xylene compound expressed with the following general formula 
[XVII] or [XVII'], and N-halogenation succinimide expressed with the following 
general formula [XVIII] react to the bottom of an optical exposure. For example, 
it is made to react to the bottom of the exposure of the light of 100-500W by the 
reaction time of 30 minutes - 48 hours by the temperature of 20-60 degrees C, 
and ordinary pressure among solvents, such as a carbon tetrachloride, 
chloroform, and benzene, using the light source of a high pressure mercury 
vapor lamp, a low pressure mercury lamp, a xenon LGT, a halogen LGT, etc. 
[0078] 

[Formula 231] 

(However, it sets to said general formula [XVII] and [XVII']. R77, R78, R79, and 
R80, respectively) It is a radical which is identitas or is different. Those at least 
one A hydrogen atom, a cyano group ~ a nitro group -- or - a halogen - an atom 
it is - R - 77 - ' - R - 78 - ' - R -- 79 -- ' - and -- R - 80 - ' -- respectively - 
mutual - identitas - or it is the radical chosen from a different hydrogen atom or 
a different halogen atom, and those at least one is a fluorine atom. 
[0079] 

[Formula 232] 

(However, in said general formula [XVIII], X is a halogen atom.) 



[0080] The following reaction scheme 2 and the reaction scheme 3, or 3' can 
show the reaction which obtains each synthetic intermediate fields 1-4 described 
above, respectively. 
[0081] 

[Formula 233] 

[0082] This invention offers the still more suitable compound as synthetic 
intermediate field of the 1st and 2nd compounds of this invention again. 
[0083] That is, this synthetic intermediate field are acetal compounds (the 
synthetic intermediate field 5 of this invention are called hereafter.) expressed 
with the following general formula (44), (45), or (46). 
[Formula 234] 

[ -- said general formula (44), (45), and (46) - setting - Ar11, Ar12, Ar13, and 
Ar14 - mutual -- identitas - or the aryl group which is a different radical and is 
expressed with the following general formula (47) - it is - [Formula 235] 
[ however, ] 

(However, it sets to said general formula (47). R105, R106, R107, R108, and 
R109) mutual -- identitas - or it is a different radical and is the radical chosen 
from a hydrogen atom, a hydrocarbon group, a hydrocarbon oxy-radical, or the 
hydrocarbon amino group. R103 And R104 the hydrocarbon group of saturation 
or partial saturation -- it is - R1 03 R1 04 It is very good in the structure connected 



by the chain. ] 

[0084] It faces obtaining the synthetic intermediate field 5 of this invention, 
coupling of the acetal compound expressed with the amine compound 
expressed with the following general formula (48) under existence of a catalyst 
and a base and the following general formula (49) when obtaining the acetal 
compound expressed with said general formula (44) is carried out, and it is 
[Formula 236]. 

In (said general formula (48 [ however, ]) and (49), Ar1 1, Ar12, R103, and R104 
are the same as the above mentioned thing, and X is a halogen atom. Coupling 
of the aryl compound expressed with the acetal compound expressed with the 
following general formula (49') under existence of a catalyst and a base and the 
following general formula (50) when obtaining the acetal compound expressed 
with) and said general formula (45) is carried out, and it is [Formula 237]. 
(However, in said general formula (49') and (50), Ar13, AM 4, R103, and R104 
are the same as the above mentioned thing.) X is a halogen atom. When 
obtaining the acetal compound expressed with said general formula (46), under 
existence of a catalyst and a base, coupling of the acetal compound expressed 
with the amine compound expressed with the following general formula (51) and 
the following general formula (52) is carried out, and ** is good. 
[Formula 238] 



(However, in said general formula (51) and (52), Ar13, R103, and R104 are the 

same as the above mentioned thing, and X is a halogen atom.) 

[0085] As said catalyst used at the time of said coupling, it is good for the 

following Pd(0)-phosphine complex to work as active species. 

a Pd(0)-phosphine complex - {-- however, Pd (O) may be added as a reagent of 

Pd (O), Pd (I), and Pd (II), and a phosphine is the 3rd class phosphine 

expressed with the following general formula (53) or (54). 

[Formula 239] 

[ - however, in said general formula (53) and (54), R105 and R106 are the 
hydrocarbon groups of saturation or partial saturation, and Q is very good in the 
bridged structure which is expressed with a hydrocarbon group, the following 
general formula (55), or (56). 

General formula (55):-(CH2) n-G-(CH2) n-general formula 
(56) :-Ar15-G-Ar16-(however, in said general formula (55) and (56), G is oxygen 
atom, sulfur atom, amino-group, hydrocarbon-group, or metal atom, and Ar15 
and Ar16 are aryl groups which may have substituent.)]} 
[0086] And it is advantageous to obtain 4-(N and N-diaryl amino) benzaldehyde 
compound expressed with the following general formula (57), (58), or (59) by 
carrying out acetal exchange of the acetal compound expressed with (the 
synthetic intermediate field 5 of this invention, i.e., the following general formula, 



(44), and 45), or (46) under existence of an acid catalyst or a base catalyst 
among a ketone solvent. 
[Formula 240] 

[ - said general formula (44), (45), and (46) - setting - Ar11, Ar12, Ar13, and 
Ar14 - mutual - identitas - or the aryl group which is a different radical and is 
expressed with the following general formula (47) - it is - [Formula 241] 
[ however, ] 

(However, it sets to said general formula (47). R105, R106, R107, R108, and 
R109) mutual - identitas - or it is a different radical and is the radical chosen 
from a hydrogen atom, a hydrocarbon group, a hydrocarbon oxy-radical, or the 
hydrocarbon amino group. R103 And R104 the hydrocarbon group of saturation 
or partial saturation - it is - R1 03 R104 It is very good in the structure connected 
by the chain. ] 
[Formula 242] 

(However, in said general formula (57), (58), and (59), Ar11, Ar12, Ar13, and 
Ar14 are the same as the above mentioned thing.) 

[0087] Here, as a compound of the above-mentioned general formula (44), the 
following are specifically mentioned. 
[Formula 243] 

[0088] As a combination of the above-mentioned acid catalyst and a solvent, 



moreover, a sulfuric acid/methanol, A hydrochloric acid/methanol, DCC-SnC14 / 
oxalic acid / alcohol, Trifluoroacetic acid / dimethoxymethane / nitromethane, 
p-toluenesulfonic acid/dimethoxymethane / methanol, A hydrochloric acid / 
tetramethoxy silane / methanol, p-toluenesulfonic acid/acetone, Trifluoroacetic 
acid / chloroform / water, tetra-chloro titanium / lithium iodide / diethylether, Silica 
gel / acetic-acid/water, formic acid/pentane, acetic-acid / zinc-silver / 
tetrahydrofuran, p-toluenesulfonic-acid pyridinium / acetone-water, and 
water-methylene chloride is mentioned. 

[0089] Moreover, about the catalyst for the above-mentioned coupling, although 
the yield of coupling could be raised by using a palladium catalyst [Pd (CH3 
COO)2], when the following catalyst system was further applied about the 
reactant low system, yield has been improved (however, the following catalyst 
system is not used in the below-mentioned example). 
[Formula 244] 

[0090] that palladium should just be Pd (O) in the system of reaction, Pd (II) is 
returned by Pd(CH3 COO)2-PPh4, and it is thought that Pd (O) has occurred a 
system - PPh4 (however, a phosphine - the surroundings of Lynn - ** - it is 
high and two face angles of C-P-C are made good [ the larger one ].) About the 
concrete structure of the active species in the system of reaction of the above 
Pd(0)-phosphines, it does not understand well. 



[0091] The typical combination of a palladium catalyst system is Pd complex, the 
3rd class phosphine, a base, a xylene solvent, and reflux 2-10 hours. 
[0092] Said general formula (57) or the benzaldehyde of (58) Like the synthetic 
intermediate field 1 or 1' mentioned above, specifically The above mentioned 
structure expression (27) It may be expressed with -1, (27)-2, (27)-3, (27)-4, 
(27)-5, (27)-6, (27)-7, (27)-8, (27)-9, (27)-10, or (27)-11. 
[0093] Although a phosphorus oxychloride (POCI3)-dimethylformamide (DMF) 
adduct is used in order to obtain the synthetic intermediate product 1 of this 
invention or 1' expressed with the general formula [V] mentioned above, [VI], [V], 
or [VI 1 ] and to change into an aldehyde the tertiary amine which is the synthetic 
intermediate product 2 or 2', the trouble like the following may arise by this 
approach. 

[0094] When tertiary amine has substituents, such as a cyano group, and wears 
electronic suction nature, a phosphorus oxychloride-dimethylformamide adduct 
cannot react easily. 
[Formula 245] 

[0095] By the approach by the phosphorus oxychloride-dimethylformamide 
adduct, the site selectivity of a reaction has a low active site two or more points 
at a certain time. 
[Formula 246] 



[0096] Then, the target aldehyde is easily compoundable with sufficient site 
selectivity using said general formula (49) or (49') the acetal compound of (52) 
by making this react with the compound of a general formula (48), (50), or (51). If 
a reaction scheme shows the synthetic approach of the compound of this 
invention including this reaction, it will become being, for example like the 
following reaction schemes 4, 5, and 6. 

[0097] (1) Composition of bis(amino styryl) benzenoid (structure expression (16) 
-9) [** 247] 

[0098] (2) Composition of bis(amino styryl) benzenoid (structure expression (16) 
-8) [** 248] 

[0099] (3) Composition of bis(amino styryl) benzenoid (structure expression (16) 
-3) [** 249] 

[0100] Drawing 45 - drawing 48 show the example of the organic 
electroluminescence devices (EL element) which use the compound of this 
invention as an organic luminescent material, respectively. 
[0101] Drawing 45 is the transparency mold organic electroluminescence 
devices A to which the luminescence light 20 penetrates cathode 3, and 
luminescence 20 can be observed also from a protective layer 4 side. Drawing 
46 shows the reflective mold organic electroluminescence devices B which also 
obtain the reflected light in cathode 3 as a luminescence light 20. 



[0102] Among drawing, one is a substrate for forming organic 
electroluminescence devices, and can use glass, plastics, and other proper 
ingredients. Moreover, a substrate can also be shared when using organic 
electroluminescence devices combining other display devices. 2 - a transparent 
electrode (anode plate) ~ it is ~ ITO (Indium tin oxide) and Sn02 etc. - it can be 
used. 

[0103] Moreover, 5 is an organic luminous layer and contains the compound of 
this invention as a luminescent material. About this luminous layer, well-known 
various configurations can be conventionally used as lamination which obtains 
organic electroluminescence 20. When the ingredient which constitutes an 
electron hole transportation layer or an electron transport layer has a 
luminescence so that it may mention later for example, the structure which 
carried out the laminating of these thin films can be used. Furthermore, in order 
to raise charge transportability ability in the range which fills the purpose of this 
invention, both an electron hole transportation layer, and both [ either or ] bar 
using the structure which carried out the laminating of the thin film of two or more 
sorts of ingredients, or the thin film which consists of a presentation which mixed 
two or more sorts of ingredients. Moreover, in order to improve the luminescence 
engine performance, the ingredient of at least one or more sorts of fluorescence 
may be used, and the structure which pinched this thin film between the electron 



hole transportation layer and the electron transport layer, and the structure 
where the ingredient of at least one or more sorts of fluorescence was further 
included in an electron hole transportation layer, electron transport layers, or 
these both may be used. In order to improve luminous efficiency in these cases, 
it is also possible to include the thin film for controlling transportation of an 
electron hole or an electron in the lamination. 

[0104] When the compound of this invention has both electronic transportability 
ability and electron hole transportability ability, it is possible during a component 
configuration to use also as a luminous layer which served as the electron hole 
transportation layer also as a luminous layer which served both as the electron 
transport layer. Moreover, it is also possible to consider as the configuration put 
in the electron transport layer and the electron hole transportation layer by 
making the compound of this invention into a luminous layer. 
[0105] In addition, among drawing 45 and drawing 46, three are cathode and 
can use the alloy of a metal [ activity / calcium / Li, Mg, ] and metals, such as Ag, 
aluminum, and In, or the structure which carried out the laminating of these as 
an electrode material. In the organic electroluminescence devices of a 
transparency mold, the light transmittance suitable for an application can be 
obtained by adjusting the thickness of cathode. Moreover, among drawing, four 
are the closure and a protective layer and the effectiveness goes up them by 



making the organic whole electroluminescence devices into wrap structure. A 
proper ingredient can be used if airtightness is maintained. Moreover, 8 is a 
drive power source for current impregnation. 

[0106] In these organic electroluminescence devices, the organic layer has the 
organic laminated structure (single hetero structure) to which the laminating of 
an electron hole transportation layer and the electron transport layer was carried 
out, and the compound of this invention may be used as a formation ingredient 
of an electron hole transportation layer or an electron transport layer. Or the 
organic layer has the organic laminated structure (double hetero structure) to 
which the laminating of an electron hole transportation layer, a luminous layer, 
and the electron transport layer was carried out one by one, and the compound 
of this invention may be used as a formation ingredient of a luminous layer. 
[0107] When the example of the organic electroluminescence devices which 
have such an organic laminated structure is shown, drawing 47 has the 
laminated structure to which the laminating of organic layer 5a which consists of 
an anode plate 2, and the electron hole transportation layer 6 and electron 
transport layer 7 of translucency on the substrate 1 of translucency, and the 
cathode 3 was carried out one by one, and is the organic electroluminescence 
devices C of the single hetero structure where a protective coat 4 comes to carry 
out the closure of this laminated structure. 



[0108] In the case of the lamination which omitted the luminous layer as shown 
in drawing 47, the luminescence 20 of predetermined wavelength is generated 
from the interface of the electron hole transportation layer 6 and an electron 
transport layer 7. These luminescence is observed from a substrate 1 side. 
[0109] Moreover, drawing 48 has the laminated structure to which the laminating 
of organic layer 5b which consists of an anode plate 2, and the electron hole 
transportation layer 10, the luminous layer 11 and electron transport layer 12 of 
translucency on the substrate 1 of translucency, and the cathode 3 was carried 
out one by one, and is the organic electroluminescence devices D of the double 
hetero structure where a protective coat 4 comes to carry out the closure of this 
laminated structure. 

[0110] In the organic electroluminescence devices shown in drawing 48, the 
electron with which the electron hole poured in from the anode plate 2 was 
poured in from cathode 3 through the electron hole transportation layer 10 
reaches a luminous layer 11 through an electron transport layer 12, respectively 
by impressing direct current voltage between an anode plate 2 and cathode 3. 
Consequently, the recombination of an electron/electron hole arises in a 
luminous layer 11, a singlet exciton generates, and luminescence of 
predetermined wavelength is generated from this singlet exciton. 
[0111] In each organic electroluminescence devices C and D mentioned above, 



the ingredient of light transmission nature, such as glass and plastics, can be 
suitably used for a substrate 1. Moreover, when using combining other display 
devices, or when arranging the laminated structure shown in drawing 47 and 
drawing 48 in the shape of a matrix, it is good considering this substrate as 
common use. Moreover, Components C and D can all take any structure of a 
transparency mold and a reflective mold. 

[0112] moreover, the anode plate 2 -- a transparent electrode - it is - ITO 
(indium tin oxide) and Sn02 etc. -- it can be used. Between this anode plate 2 
and the electron hole transportation layer 6 (or electron hole transportation layer 
10), the thin film which consists of the organic substance or an organometallic 
compound may be prepared in order to improve the injection efficiency of a 
charge. In addition, when the protective coat 4 is formed with conductive 
ingredients, such as a metal, the insulator layer may be prepared in the side face 
of an anode plate 2. 

[0113] Moreover, the electron hole transportation layer 6 and an electron 
transport layer 7 are organic layers by which the laminating was carried out, the 
compound of this invention described above to these either or both sides 
contains organic layer 5a in the organic electroluminescence devices C, and it is 
good as the luminescent electron hole transportation layer 6 or a luminescent 
electron transport layer 7. Organic layer 5b in the organic electroluminescence 



devices D can take various laminated structures, although the electron hole 
transportation layer 10, the luminous layer 11 containing the compound of 
above-mentioned this invention, and an electron transport layer 12 are organic 
layers by which the laminating was carried out. For example, both the electron 
hole transportation layer, and both [ either or ] may have a luminescence. 
[0114] Moreover, although it is desirable that it is the layer which the electron 
hole transportation layer 6 or an electron transport layer 7, and a luminous layer 
1 1 turn into from the compound of this invention especially, these layers may be 
formed only with the compound of this invention, or you may form by the 
compound of this invention, other electron holes, or vapor codeposition with 
electronic transportation ingredients (for example, aromatic amine and 
pyrazolines etc.). Furthermore, in an electron hole transportation layer, in order 
to raise electron hole transportability ability, the electron hole transportation layer 
which carried out the laminating of two or more sorts of electron hole 
transportation ingredients may be formed. 

[0115] Moreover, in the organic electroluminescence devices C, although a 
luminous layer may be the electronic transportability luminous layer 7, 
depending on the electrical potential difference impressed from a power source 
8, light may be emitted by the electron hole transportation layer 6 or its interface. 
Similarly, in the organic electroluminescence devices D, a luminous layer may 



be an electron transport layer 12 in addition to layer 11, and may be the electron 
hole transportation layer 10. In order to raise the luminescence engine 
performance, it is good that it is the structure where the luminous layer 1 1 which 
used at least one sort of fluorescence ingredients was made to pinch between 
an electron hole transportation layer and an electron transport layer. Or the 
structure where an electron hole transportation layer, an electron transport layer, 
or both [ these ] layers were made to contain this fluorescence ingredient may be 
constituted. In such a case, in order to improve luminous efficiency, it is also 
possible to include the thin films (a hole blocking layer, exciton generation layer, 
etc.) for controlling transportation of an electron hole or an electron in the 
lamination. 

[0116] Moreover, you may be the structure in which could use the alloy of a 
metal [ activity / calcium / Li, Mg, ] and metals, such as Ag, aluminum, and In, as 
an ingredient used for cathode 3, and these metal layers carried out the 
laminating. In addition, the organic electroluminescence devices corresponding 
to an application are producible by choosing the thickness and the quality of the 
material of cathode suitably. 

[0117] Moreover, a protective coat 4 acts as closure film, is making the organic 
whole electroluminescence devices into wrap structure, and can improve charge 
injection efficiency and luminous efficiency. In addition, if the airtightness is 



maintained, a single metal or alloys, such as aluminum, gold, and chromium, etc. 
can choose the ingredient suitably. 

[0118] Although the current impressed to each above-mentioned organic 
electroluminescence devices is usually a direct current, pulse current and an 
alternating current may be used. If a current value and an 
electrical-potential-difference value are within the limits which does not carry out 
component destruction, there will be especially no limit, but when the power 
consumption and the life of organic electroluminescence devices are taken into 
consideration, it is desirable to make light emit efficiently with as small electrical 
energy as possible. 

[0119] Next, drawing 49 is the example of a configuration of the flat-surface 
display which used organic electroluminescence devices. In the full color display, 
like illustration, red (R) and the green organic layer 5 (5a, 5b) which can emit 
light in the three primary colors of (G) and blue (B) are allotted between cathode 
3 and an anode plate 2. It can prepare in the shape of [ which crosses mutually ] 
a stripe, it is chosen by the luminance-signal circuit 14 and the control circuit 15 
with a built-in shift register, and a signal level is impressed to each, and cathode 
3 and an anode plate 2 are constituted so that the organic layer of the location 
(pixel) where the cathode 3 and the anode plate 2 which were chosen by this 
cross may emit light. 



[0120] That is, it is a 8x3RGB simple matrix, and drawing 49 arranges the 
layered product 5 which consists of one side between cathode 3 and an anode 
plate 2, even if there are few electron hole transportation layers, and luminous 
layers and electron transport layers either (refer to drawing 47 or drawing 48). 
Both cathode and an anode plate are made to intersect perpendicularly in the 
shape of a matrix mutually, impress a signal level serially by the control circuits 
15 and 14 with a built-in shift register, and they are constituted so that light may 
be emitted in the decussation location, while carrying out patterning to the shape 
of a stripe. Of course, the EL element of this configuration can be used also as 
picture reproducer as a display of an alphabetic character, a notation, etc. 
Moreover, the stripe-like pattern of cathode 3 and an anode plate 2 is arranged 
for every color of red (R), green (G), and blue (B), and it becomes possible to 
constitute multicolor or all full color solid-state mold flat-panel displays. 
[0121] 

[Example] Hereafter, although this invention is concretely explained about an 

example, this invention is not limited to the following examples. 

[0122] Example 1 <example of composition of bis(amino styryl) benzenoid 

(structure expression (16) -1)> [0123] 

[Formula 250] 

[0124] It stirred at 125 degrees C for 30 minutes after dropping phosphorous 



acid triethyl 794mg (4.78mmol) at 2 and 5-JI (bromomethyl)-tele phthalonitrile 
750mg (2.39mmol), and diphosphite (19a) was obtained. The ethyl bromide 
produced by the reaction was distilled off, and it dissolved and saved at 
anhydrous tetrahydrofuran (THF) 25ml. 

[0125] Anhydrous tetrahydrofuran 70ml was made to suspend sodium hydride 
18.5mmol, the anhydrous tetrahydrofuran solution (an equivalent for 2.39mmol) 
of the diphosphite (19a) obtained above under nitrogen-gas-atmosphere mind 
was dropped over 15 minutes, and it stirred at the room temperature after that 
for 20 minutes. 

[0126] Next, 4-[N-phenyl-N-(4-ethoxy phenyl) amino] After the benzaldehyde 
((27) -1) 1.78g (5.60mmol) anhydrous tetrahydrofuran solution (40ml) was 
dropped over 15 minutes, it stirred at the room temperature for 2 hours and 30 
minutes. Reaction mixed liquor was quenched on little ice, and it washed with 
saturation brine, and dried with anhydrous sodium sulfate. 
[0127] 900mg ((16) -1) of bis(amino styryl) benzenoids was obtained by a silica 
gel chromatography's (WAKO-gel C-300, a tetrahydrofuran:hexane's -s 1:8) 
refining the specified substance from this reaction mixture, and recrystallizing 
[ hexane / acetone-]. This yield was [ 140 degrees C and the glass transition 
point's melting point ] 180 degrees C 51%. 475nm and the fluorescence 
maximum wave length of the visible absorption maximum of a tetrahydrofuran 



solution were 590nm. Moreover, the 1 HNMR spectrum was as being shown in 
drawing 1 and the following (below peak; of the trimethylsilane which is the 
reference material added at the time of 1 HNMR spectrum measurement in 
addition, TMS in drawing is the same). 

NMR (CDC13) 7.40 (4H, d) delta (ppm):1.32 (6H, t), 4.03 (4H, q), 6.83 (4H, d), 
6.98-7.22 (22H, m), 7.98 (2H, s) [0128] Example 2 <the synthetic example which 
is bis(amino styryl) benzenoid (structure expression (16) -1)> [Formula 251] 
[0129] 2 and 5-JI (bromomethyl)-tele phthalonitrile 750mg (2.39mmol) and 
triphenyl phosphine 1.38g (5.26mmol) were dissolved in the xylene, and it 
flowed back for 20 hours. After having cooled the reaction solution to the room 
temperature, carrying out the produced settlings the ** exception and washing 
them by xylene 5ml, reduced pressure drying was carried out, and it dissolved 
and saved at anhydrous tetrahydrofuran 25ml. 

[0130] Anhydrous tetrahydrofuran 70ml was made to suspend sodium hydride 
18.5mmol, the anhydrous tetrahydrofuran solution (an equivalent for 2.39mmol) 
of the diphosphonium (20a) obtained above under nitrogen-gas-atmosphere 
mind was dropped over 15 minutes, and it stirred at the room temperature after 
that for 48 hours. 

[0131] Next, 4-[N-phenyl-N-(4-ethoxy phenyl) amino] After the benzaldehyde 
((27) -1) 1.78g (5.60mmol) anhydrous tetrahydrofuran solution (40ml) was 



dropped over 15 minutes, it stirred at the room temperature for 2 hours and 30 
minutes. Reaction mixed liquor was quenched on little ice, and it washed with 
saturation brine, and dried with anhydrous sodium sulfate. 
[0132] 558mg ((16) -1) of bis(amino styryl) benzenoids was obtained by a silica 
gel chromatography's (WAKO-gel C-300, a tetrahydrofuran:hexane's ='s 1:8) 
refining, and recrystallizing [ hexane / acetone-]. This yield is 31% and many 
physical-properties values were in agreement with the bis(amino styryl) 
benzenoid ((16) -1) obtained in the example 1. 

[0133] Example 3 <example of composition of bis(amino styryl) benzenoid 
(structure expression (16) -2)> [0134] 
[Formula 252] 

[0135] Anhydrous tetrahydrofuran 20ml was made to suspend sodium hydride 
11.3mmol, the anhydrous tetrahydrofuran solution (an equivalent for 1.13mmol) 
of the diphosphite (19a) obtained in the example 1 under 
nitrogen-gas-atmosphere mind was dropped over 15 minutes, and it stirred at 
the room temperature after that for 20 minutes. 

[0136] Next, 4-[N and N-JI (4-methoxypheny) amino] After the benzaldehyde 
((27) -2) 750mg (2.25mmol) anhydrous tetrahydrofuran solution (40ml) was 
dropped over 15 minutes, it stirred at the room temperature for 1 hour. Reaction 
mixed liquor was quenched on little ice, and it washed with saturation brine, and 



dried with anhydrous sodium sulfate. 

[0137] 488mg ((16) -2) of bis(amino styryl) benzenoids was obtained by a silica 
gel chromatography's (WAKO-gel C-300, a tetrahydrofuramhexane's -s 1:8) 
refining the specified substance from this reaction mixture, and recrystallizing 
[ hexane / acetone-]. This yield was [ 130 degrees C and the glass transition 
point's melting point ] 170 degrees C 31%. 486nm and the fluorescence 
maximum wave length of the visible absorption maximum of a tetrahydrofuran 
solution were 620nm. Moreover, the 1 HNMR spectrum was as being shown in 
drawing 2 and the following. 

NMR (CDC13) delta (ppm):3.81 (12H, s), 6.84 (12H, m), 7.05 (8H, d), 7.19 (2H, 
d), 7.39 (4H, d), 7.98 (2H, s) [0138] Example 4 <example of composition of 
bis(amino styryl) benzenoid (structure expression (16) -4)> [0139] 
[Formula 253] 

[0140] Anhydrous tetrahydrofuran 20ml was made to suspend sodium hydride 
11.3mmol, the anhydrous tetrahydrofuran solution (an equivalent for 1.13mmol) 
of the diphosphite (19a) obtained in the example 1 under 
nitrogen-gas-atmosphere mind was dropped over 15 minutes, and it stirred at 
the room temperature after that for 20 minutes. 

[0141] Next, 4-[N-(1-naphthyl)-N-phenylamino] After the benzaldehyde ((27) -4) 
728mg (2.25mmol) anhydrous tetrahydrofuran solution (12ml) was dropped over 



15 minutes, it stirred at the room temperature for 2 hours. Reaction mixed liquor 
was quenched on little ice, and it washed with saturation brine, and dried with 
anhydrous sodium sulfate. 

[0142] 546mg ((16) -4) of bis(amino styryl) benzenoids was obtained by a silica 
gel chromatography's (WAKO-gel C-300, a tetrahydrofuran:hexane's -s 1:8) 
refining the specified substance from this reaction mixture, and recrystallizing 
[ hexane / acetone-]. This yield was [ 150 degrees C and the glass transition 
point's melting point ] 210 degrees C 63%. 461 nm and the fluorescence 
maximum wave length of the visible absorption maximum of a tetrahydrofuran 
solution were 550nm. Moreover, the 1 HNMR spectrum was as being shown in 
drawing 3 and the following. 

NMR (CDC13) delta (ppm):6.97 (4H, d), 7.02 (2H, s), 7.25-7.49 (26H, m), 7.81 
(2H, d), 7.92 (4H, d), 7.97 (2H, s) [0143] Example 5 <example of composition of 
bis(amino styryl) benzenoid (structure expression (16) -5)> [0144] 
[Formula 254] 

[0145] Anhydrous tetrahydrofuran 20ml was made to suspend sodium hydride 
11.3mmol, the anhydrous tetrahydrofuran solution (an equivalent for 1.13mmol) 
of the diphosphite (19a) obtained in the example 1 under 
nitrogen-gas-atmosphere mind was dropped over 15 minutes, and it stirred at 
the room temperature after that for 20 minutes. 



[0146] Next, after the 4-[N-(1-naphthyl)-N-(4-methoxypheny) amino] 
benzaldehyde ((27) -5) 761 mg (2.25mmol) anhydrous tetrahydrofuran solution 
(12ml) was dropped over 15 minutes, it stirred at the room temperature for 2 
hours. Reaction mixed liquor was quenched on little ice, and it washed with 
saturation brine, and dried with anhydrous sodium sulfate. 
[0147] 386mg ((16) -5) of bis(amino styryl) benzenoids was obtained by a silica 
gel chromatography's (WAKO-gel C-300, a tetrahydrofuran:hexane's -s 1:8) 
refining the specified substance from this reaction mixture, and recrystallizing 
[ hexane / acetone-]. This yield was [ 130 degrees C and the glass transition 
point's melting point ] 190 degrees C 43%. 465nm and the fluorescence 
maximum wave length of the visible absorption maximum of a tetrahydrofuran 
solution were 555nm. 

[0148] Example 6<4-[N and N-JI (4-methoxypheny) amino] Synthetic example 
[ of a benzaldehyde (structure expression (27) -2) ] > [0149] 
[Formula 255] 

[0150] After 25ml of N and N-JI (4-methoxypheny) aniline ((36) -2) 1.75g 
anhydrous dimethylformamide solutions was continuously dropped [ 1.76g 
(11.5mmol) of phosphorus oxychloride ] under stirring in anhydrous 
dimethylformamide and dropped at the room temperature, reaction temperature 
was raised and it stirred at 70 degrees C for 90 minutes. 



[0151] After cooling to the room temperature and quenching on ice, the reaction 
solution was extracted with toluene, and it washed with saturation brine, and 
dried on anhydrous sodium sulfate. 

[0152] The silica gel chromatography (WAKO-gel C-300, a 
tetrahydrofuran:hexane = 1:4) refined the specified substance from this resultant, 
and 0.750g ((27) -2) of compounds was obtained. This yield was 39% and that 1 
HNMR spectrum was as being shown in drawing 4 and the following. 
NMR (CDCI3) delta (ppm):3.81 (6H, s), 6.82 (2H, d), 6.90 (4H, d), 7.13 (4H, d), 
7.62 (2H, d), 9.78 (1H, s) [0153] Example 7 <example of composition of N and 
N-JI (4-methoxypheny) aniline (structure expression (36) -2)> [0154] 
[Formula 256] 

[0155] N and N-JI (4-methoxypheny) amine (31a) 1.00g (4.46mmol), 
lodobenzene (32a) 1.00g (4.90mmol), t-BuONa0.502g (5.23mmol), and Pd(CH3 
COO)2 0.01 Og (0.044mmol) are dissolved in an anhydrous xylene. After P(But)3 
1.0ml of 0.237M was dropped at the pan, flowing back under 
nitrogen-gas-atmosphere mind, it flowed back for 4 hours. 
[0156] The silica gel chromatography (WAKO-gel C-300, a 
tetrahydrofuran:hexane = 1:4) refined this resultant, the eluate was ******ed from 
the acetone-hexane, and the compound ((36) -2) was obtained. This yield was 
1.1 7g (88% of yield). Moreover, the 1 HNMR spectrum was as being shown in 



drawing 5 and the following. 

NMR (CDCI3) delta (ppm):3.80 (6H, s), 6.80 (4H, d), 6.82 (1H, t), 6.92 (2H, d), 

7.02 (4H, d), 7.17 (2H, t) [0157] Example 8 <the synthetic example which is an 
N-(1-phenyl)-N-(4-ethoxy phenyl) aniline (structure expression (36) -1)> 
[Formula 257] 

[0158] After P(But)3 17ml of 0.237M was dropped at the pan, having dissolved N 
and N-diphenylamine (31a) 8.20g (50mmol), iodine anisole (32a) 12.40g 
(50mmol), t-BuONa5.76g (60mmol), and Pd(CH3 COO)2 0.224g (LOOmmol) in 
the dichlorobenzene, and flowing back under nitrogen-gas-atmosphere mind, it 
flowed back for 4 hours. 

[0159] The column chromatography (an alumina, hexane:toluene = 4:1) refined, 
the eluate was ******ed from the acetone-hexane, and the specified substance 
was obtained. This yield is 10. 9g (79% of yield), and shows 1 HNMR spectrum to 
drawing 6 and the following. 

NMR (CDCI3) delta (ppm):2.28 (3H, t), 4.02 (2H, q), 6.84 (2H, d), 6.94 (2H, t), 

7.03 (4H, d), 7.06 (2H, d), 7.20 (4H, t) [0160] an example 9 <the synthetic 
example of 2 and 5-JI (BUROMO triphenyl phospho methyl) tele phthalonitrile 
(structure expression (20a))> -- [Formula 258] 

[0161] 2 and 5-JI (bromomethyl) tele phthalonitrile (35a) 750mg (2.39mmol) and 
triphenyl phosphine 1.38g (5.26mmol) were dissolved in the xylene, and it 



flowed back for 20 hours. After having cooled the reaction solution to the room 
temperature, carrying out the produced settlings the ** exception and washing 
them by xylene 5ml, reduced pressure drying was carried out, and it dissolved 
and saved at anhydrous tetrahydrofuran 25ml. The diphosphonium (20a) stated 
in the example 2 was obtained by this. 

[0162] Example 10 <example of composition of 2 and 5-JI (bromomethyl) tele 
phthalonitrile (structure expression (35a))> [0163] 
[Formula 259] 

[0164] 2 and 5-dimethyl tele phthalonitrile (36a) 1.00g (6.4mmol) and 8.10g 
(NBS) (37a) of N-bromosuccinimide (90mmol) were melted with 500ml 
chloroform, and it flowed back for 48 hours, irradiating a high pressure mercury 
vapor lamp (400W). 

[0165] The solvent was distilled off and the compound (35a) was alternatively 
obtained as a white crystal by a silica gel chromatography's (WAKO-gel C-300, a 
tetrahydrofuran:hexane's -s 1:4) refining a resultant, and ******j n g the obtained 
eluate from an acetone-hexane twice. This yield was 698mg (34% of yield), and 
that 1 HNMR spectrum was as being shown in drawing 7 and the following. 
NMR(CDCI3) delta(ppm): 4.60 (4H, s), 7.83(2H, s) [0166] Example 11 <example 
of composition of N-(p-toluyl)-N and N-diphenylamine (structure expression (36) 
-6)>[0167] 



[Formula 260] 

[0168] N and N-diphenylamine (31a) 9.70g (57.3mmol), 4-iodine toluene (32b) 
12.5g (57.3mmol), t-BuONa6.61g (68.8mmol), Pd(CH3 COO)2 260mg 
(1.15mmol), and triphenyl phosphine 1.20g (4.58mmol) were dissolved in the 
xylene, and it flowed back under nitrogen-gas-atmosphere mind for 4 hours. 
[0169] Insoluble matter was carried out the ** exception, alumina 
chromatography (300 meshes of neutral aluminas, a tetrahydrofuran:hexane = 
1:4) refined, the eluate was ******ed from the acetone-hexane, and the specified 
substance ((36) -6) was obtained quantitatively. 1 HNMR spectrum of this 
product ((36) -6) is shown in drawing 8 and the following. 
NMR(CDCI3) delta(ppm): 2.31 (3H, s), 6.94-7.27 (14H, m) [0170] Example 
12<4-[N-(p-toluyl)-N-phenylamino] Synthetic example [ of a benzaldehyde 
(structure expression (27) -6) ] > [0171] 
[Formula 261] 

[0172] a room temperature - bottom of stirring, and anhydrous 
dimethylformamide (DMF) 50ml - after 50ml of N-(p-toluyl)-N and 
N-diphenylamine ((36) -6) 5.04g (19.4mmol) anhydrous dimethylformamide 
(DMF) solutions was continuously dropped [ 5.96g (38.9mmol) of phosphorus 
oxychloride ] and dropped at inside, reaction temperature was raised and it 
stirred at 70 degrees C for 90 minutes. 



[0173] It cooled to the room temperature, reaction mixed liquor was quenched on 
little ice, the silica gel chromatography (WAKO-gel C-300, a 
tetrahydrofuran:hexane = 1:4) refined, and the oil-like matter ((27) -6) was 
obtained almost quantitatively. 1 HNMR spectrum of this product is shown in 
drawing 9 and the following. 

NMR(CDCI3) delta(ppm): 7.66 (2H, d) 2.35 (3H, s), 6.96-7.64 (1 1 H, m), 9.80 (1 H, 
s) [0174] Example 13 <example of composition of bis(amino styryl) benzenoid 
(structure expression (16) -6)> [0175] 
[Formula 262] 

[0176] Anhydrous tetrahydrofuran (THF) 20ml was made to suspend sodium 
hydride 14.5mmol, and under nitrogen-gas-atmosphere mind, the anhydrous 
tetrahydrofuran solution (an equivalent for 2.33mmol) of diphosphite (19a) was 
dropped, and it stirred for 60 minutes. Next, 4-[N-(p-toluyl)-N-phenylamino] After 
the benzaldehyde ((27) -6) 1 .34g (4.66mmol) anhydrous tetrahydrofuran solution 
(40ml) was dropped, it stirred at the room temperature for 12 hours. 
[0177] Reaction mixed liquor was quenched on little ice, and it washed with 
saturation brine, and dried on anhydrous sodium sulfate. 0.787g ((16) -6) of 
bis(amino styryl) benzenoids was obtained by a silica gel chromatography's 
(WAKO-gel C-300, a tetrahydrofuran:hexane's -s 1:4->'s1:1) refining, and 
recrystallizing [ hexane / acetone-]. This yield is 49% and shows 1 HNMR 



spectrum to drawing 10 and the following. 

NMR(CDCI3) delta(ppm): 7.42 (4H, d) 2.34 (6H, s), 7.01-7.30 (26H, m), 7.99 (2H, 
s) 

[0178] 469nm and the fluorescence maximum wave length of the visible 
absorption maximum of the tetrahydrofuran solution of this matter ((16) -6) were 
568nm. 

[0179] Example 14<N and N-JI (synthetic example [ of p-toluyl-N-phenylamine 
(structure expression (36) -7) ] > [0180]) 
[Formula 263] 

[0181] N and N-JI (p-toluyl) amine (31b) 10.0g (50.7mmol), 4-iodobenzene 10.3g 
(50.7mmol), t-BuONa5.85g (60.8mmol), Pd(CH3 COO)2 300mg (1.34mmol), 
and triphenyl phosphine 1.50g (5.71 mmol) were dissolved in xylene 500ml, and 
it flowed back under nitrogen-gas-atmosphere mind for 4 hours. 
[0182] Insoluble matter was carried out the ** exception, alumina 
chromatography (300 meshes of neutral aluminas, a tetrahydrofuran:hexane = 
1:4) refined, the eluate was ******ed from the acetone-hexane, and the specified 
substance ((36) -7) was obtained quantitatively. 1 HNMR spectrum of this 
product is shown in drawing 1 1 and the following. 

NMR(CDCI3) delta(ppm): 2.30 (6H, s), 6.90-7.07 (11H, m), 7.16-7.22 (2H, m) 
[0183] Example 15<4-[N and N-JI (p-toluyl) amino] Synthetic example [ of a 



benzaldehyde (structure expression (27) -7) ] > [0184] 
[Formula 264] 

[0185] a room temperature - bottom of stirring, and anhydrous 
dimethylformamide (DMF) 20ml - after 50ml of N and N-JI 
(p-toluyl)-N-phenylamine ((36) -7) 7.00g (25.6mmol) anhydrous 
dimethylformamide solutions was continuously dropped [ 5.90g (38.4mmol) of 
phosphorus oxychloride ] and dropped at inside, it stirred at the room 
temperature for 24 hours. 

[0186] After quenching reaction mixed liquor on little ice, it extracts with toluene 
and washes with saturation brine, and it is Na2 S04. It dried in the top. The silica 
gel chromatography (WAKO-gel C-300, a tetrahydrofuran:hexane = 1:4) refined, 
and the oil-like matter ((27) -7) was obtained almost quantitatively. 1 HNMR 
spectrum of this product is shown in drawing 12 and the following. 
NMR(CDCI3) delta(ppm): 2.35 (6H, s), 6.93 (2H, d), 7.06 (4H, d), 7.15 (4H, d), 
7.64 (4H, d), 9.78 (1H, s) [0187] Example 16 <example of composition of 
bis(amino styryl) benzenoid (structure expression (16) -7)> [0188] 
[Formula 265] 

[0189] Anhydrous tetrahydrofuran (THF) 20ml is made to suspend sodium 
hydride 14.3mmol, 20ml of anhydrous tetrahydrofuran solutions of 750mg of 
diphosphite (19a) (2.39mmol) is dropped under nitrogen-gas-atmosphere mind, 



and then it is 4-[N and N-JI (p-toluyl) amino]. After the benzaldehyde ((27) -7) 
(equivalent for 2.39mmol) 25ml anhydrous tetrahydrofuran solution was dropped, 
it stirred at the room temperature for 48 hours. 

[0190] Reaction mixed liquor was quenched on little ice, and it washed with 
saturation brine, and dried on anhydrous sodium sulfate. 431 mg ((16) -7) of 
bis(amino styryl) benzenoids was obtained by a silica gel chromatography's 
(WAKO-gel C-300, a tetrahydrofuran:hexane's -s 1:4->'s1:1) refining, and 
recrystallizing [ hexane / acetone-]. This yield is 25% and shows 1 HNMR 
spectrum to drawing 13 and the following. 

NMR(CDCI3) delta(ppm): 7.39 (4H, d) 2.33 (6H, s), 6.97-7.21 (24H, m), 7.97 (2H, 
s) 

[0191] 476nm and the fluorescence maximum wave length of the visible 
absorption maximum of the tetrahydrofuran solution of this matter were 590nm. 
[0192] Example 17 <the synthetic example which is bis(amino styryl) benzenoid 
(structure expression (16) -9)> [Formula 266] 

[0193] (1) synthetic acetal compound (51) 2.75g (10.2mmol) of intermediate field 
(53), aniline (52) 20ml (215mmol), t-BuONa1.00g (10.4mmol), and Pd(OAc) 2 
while dissolving 0.022g (0.047mmol) in xylene 150ml and flowing back under 
nitrogen-gas-atmosphere mind - further - after P(t-Bu)3 2.0ml (0.20mmol) of 
0.1 M was dropped, it flowed back for 6 hours. Except for the source material, the 



superfluous aniline was distilled off in vacuum distillation with the alumina 
column chromatography (200 meshes, toluene:THF=1:1), and intermediate field 
(53) were obtained quantitatively. 

[0194] The specified substance (53) was identified by this product, 1HNMR, and 
FAB-MS measurement. 

1HNMR(CDCI3) delta(ppm): - 0.80 (3H, s) and 1.30 (3H, s) - 3.63 (2H, d), 3.76 
(2H, d), 5.34 (1H, s), 5.74 (1H, brs), 6.92 (1H, t), 7.06 (4H, d), 7.26 (2H, t), 7.39 
(2H, d) intermediate field (53) 1HNMR spectrum is shown in drawing 14. 
[0195] (2) It is 50ml CHCI3 about synthetic compound (54) 5.00g (28.9mmol) of 
intermediate field (55). It dissolves, and after adding 0.2ml CF3 S03 H, cooling 
at 0 degree C and stirring under nitrogen-gas-atmosphere mind, bubbling of the 
isobutylene gas was slowly carried out over 3 hours. 6ml NEt3 It added, the 
reaction solution was neutralized, the solvent was distilled off except for the 
source material through the dry alumina (300 meshes, toluene), and the 
compound (55) was obtained quantitatively. 

[0196] The specified substance (55) was identified by this product, 1HNMR, and 
FAB-MS measurement. 

1HNMR(CDCI3) delta(ppm): - 1.33 (9H, s), 6.86 (2H, d), and 7.37 (2H, d) 

intermediate field (55) 1HNMR spectrum is shown in drawing 15. 

[0197] (3) The 100ml xylene was made to suspend synthetic compound (55) 



0.809g (3.53mmol) of intermediate field (56), compound (53) 1.00g (3.53mmol), 
t-BuONa0.407g (4.24mmol), and Pd(OAc)2 7.9mg (0.035mmol), and under 
nitrogen-gas-atmosphere mind, carrying out reflux stirring at 120 degrees C, 
P(t-Bu)3 1.4ml of 0.1 M was added, and it flowed back for further 4 hours. The 
reaction solution was cooled radiationally, the filtrate was condensed except for 
insoluble matter, the silica gel chromatography (WAKO-geIC -300, 
hexane:THF=20:1) refined, it recrystallized [ hexane / acetone-], and 1.44g of 
white crystals was obtained. 

[0198] The specified substance (56) was identified by this product, 1HNMR, and 
FAB-MS measurement (95% of yield). 

1HNMR(CDCI3) delta(ppm): -- 0.79 (3H, s) and 1.30 (3H, s) - 1.34 (9H, s), 3.64 
(2H, d), 3.76 (2H, d), 5.34 (1H, s), 6.86 (2H, d), and 6.96- 7.06 (7H, m), 7.22 (2H, 
d), and 7.36 (2H, d) compounds (56) 1HNMR spectrum is shown in drawing 16. 
[0199] (4) The mixed solvent of 10ml of acetone 60ml-water dissolved synthetic 
compound (56) 1.44g (3.34mmol) and TPPS(p-toluenesulfonic-acid 
pyridinium)0.084g (0.334mmol) of intermediate field (57), and it flowed back for 
3 hours. Na2 S04 after distilling off a solvent, extracting with toluene and 
washing with saturation brine It dried in the top. The silica gel chromatography 
(WAKO-gel C-300, hexane -> hexane:THF=8:1) refined, and product (57) 
0.940g was obtained. 



[0200] The specified substance (56) was identified by this product, 1HNMR, and 
FAB-MS measurement (81 % of yield). 

1HNMR(CDCI3) delta(ppm): 1.37 (9H, s), 6.96 (4H, d) and 7.07 (2H, d), 7.16 (2H, 
m), 7.33 (2H, m), 7.66 (2H, d) and 9.79 (1H, s), compound (57) 1HNMR 
spectrum is shown in drawing 17. 

[0201] (5) Wash synthetic NaH(60% mineral oil distribution)9.54mmol of 
bis(amino styryl) benzenoid ((16) -9) twice by the hexane. Anhydrous 
THF(tetrahydrofuran)10ml is made to suspend and phosphonate (58), 
(1.59mmol), and 50ml of compound (57) 0.940g (2.72mmol) anhydrous THF 
solutions are dropped over 1 hour on an ice bath and under 
nitrogen-gas-atmosphere mind. After that, It stirred on the ice bath for 3 hours, 
and stirred at the room temperature for further 12 hours. Na2 S04 after 
quenching reaction mixed liquor on little ice, extracting with toluene and washing 
with saturation brine It dried in the top. The silica gel chromatography 
(WAKO-gel C-300, toluene) refined the obtained solid-state, it recrystallized 
[ toluene ], and 0.856g ((16) -9) of products was obtained. 
[0202] The specified substance ((16) -9) was identified by this product, 1HNMR, 
and FAB-MS measurement (66% of yield). This product 1HNMR spectrum is 
shown in drawing 18 and the following. 

1HNMR(CDCI3) delta(ppm): ~ 1.37 (18H, s), 6.92 (4H, d), 7.00-7.32 (22H, m), 



and 7.42 (4H, d) and 7.98 (2H, s) [0203] 481 nm and the fluorescence maximum 
wave length of the visible absorption-maximum wavelength of the toluene 
solution of this product were 540nm. 

[0204] Example 18 <the synthetic example which is bis(amino styryl) benzenoid 
(structure expression (16) -8)> [Formula 267] 

[0205] (1) It flowed back at 120 degrees C for 3 hours in 200ml of xylene 
suspension of synthetic 1-BUROMO-4-t-butylbenzene (60) 12.5g (58.7mmol), 
diphenylamine (59) 9.93g (58.7mmol), Pd(OAc)2 263mg (1.17mmol), tris 
(2-methylphenyl) phosphine 1.43g (4.69mmol), and t-BuONa8.45g (88.0mmol) 
of an intermediate product (61). After cooling reaction mixed liquor, water was 
added to this, it extracted with toluene (3 times), and the organic layer was dried 
and condensed with anhydrous sodium sulfate. The column chromatography 
refined the obtained residue and thoria reel amine (61) 18.4g was quantitatively 
obtained as a colorless crystal. 

[0206] The specified substance (61) was identified by this product, 1HNMR, and 
FAB-MS measurement. 

1HNMR(CDCI3) delta(ppm):1 .32 (9H, s), 6.98-7.09 (8H, m), and 7.19-7.27 (6H, 
m) ~ this product 1HNMR spectrum is shown in drawing 19. 
[0207] (2) 27. 5g (179mmol) of synthetic phosphorus oxychloride of intermediate 
field (62) was dropped at DMFIOOml, and it stirred for 5 minutes at 120 degrees 



C. The obtained red solution was cooled to the room temperature, and thoria 
reel amine (61) 18.0g (59.7mmol) was added. The obtained mixture was stirred 
at 80 degrees C. After condensing this reaction mixture under reduced pressure, 
it flowed into NaHC03 / ice carefully. Ethyl acetate extracts obtained mixture (3 
times), and it is Na2 S04 about an organic layer. It dried and condensed. And 
the column chromatography refined residue and diaryl amino benzaldehyde (62) 
6.69g was obtained as a light yellow crystal. 

[0208] The specified substance (62) was identified by this product, 1HNMR, and 
FAB-MS measurement (34% of yield). 

1HNMR(CDCI3) delta(ppm):1.33 (9H, s), and 6.99 (2H, d), 7.08 (2H, d), 7.17 (3H, 
m), 7.33 (4H, m) and 7.66 (2H, d) -- this product 1HNMR spectrum is shown in 
drawing 20. 

[0209] (3) Washed synthetic NaH(60% mineral oil distribution)9.54mmol of 
bis(amino styryl) benzenoid (structure expression (16) -8) twice by the hexane, 
anhydrous THFIOml was made to suspend, and it stirred on an ice bath and 
under nitrogen-gas-atmosphere mind. Compound (58) 1.59mmol and 40ml of 
(62) 1.26g (3.82mmol) anhydrous THF solutions were dropped over 15 minutes, 
and it stirred on the ice bath after that for 6 hours, and stirred at the room 
temperature for further 6 hours. Na2S04 after quenching reaction mixed liquor 
on little ice and washing with saturation brine It dried in the top. The silica gel 



chromatography (WAKO-gel C-300, toluene) refined, it recrystallized [ toluene ], 
and 1.1 1g ((16) -8) of products was obtained. 

[0210] The specified substance ((16) -8) was identified by this product, 1HNMR, 
and FAB-MS measurement (90% of yield), moreover - this - 1HNMR spectrum 
is shown in drawing 21 and the following. 

1HNMR(CDCI3) delta(ppm):1.33 (18H, s) and 7.02- 7.07 (10H, m), 7.14 (4H, d), 
7.22-7.32 (6H, m), and 7.33 (4H, d) and 7.99 (2H, s) [0211] 479nm and the 
fluorescence maximum wave length of the visible absorption-maximum 
wavelength of the toluene solution of this product were 535nm. 
[0212] Example 19 <the synthetic example which is bis(amino styryl) benzenoid 
(structure expression (16) -3)> [Formula 268] 

[0213] (1) Although the synthetic specified substance ((16) -3) of intermediate 
field (64) was compounded First, compound (53) 2.85g compounded like the 
example 17 (10.1mmol), 4-BUROMO-N.N-dimethylaniline (63) 2.00g 
(10-Ommol), Dissolving t-BuONa1.20g (12.0mmol) and Pd(OAc)2 0.066g 
(0.29mmol) in xylene 150ml, and flowing back under nitrogen-gas-atmosphere 
mind Furthermore, after P(t-Bu)3 12.0ml (0.40mmol) of 0.1 M was dropped, it 
flowed back for 9 hours. The silica gel chromatography (Wakogel C-300, THF: 
hexane =1:10) refined, and 2.28g of yellow crystals of the specified substance 
(64) was obtained. 



[0214] The specified substance (64) was identified by this product, 1HNMR, and 
FAB-MS measurement (57% of yield). 

1HNMR(CDCI3) delta(ppm):0.74 (3H, s), 1.17 (3H, s), 2.89 (6H, s), 3.62 (4H, q), 
5.32 (1 H, s), 6.72 (2H, d) and 6.86 (7H, m), and 7.20-7.27 (4H, m) - this product 
1HNMR spectrum is shown in drawing 22. 

[0215] (2) Synthetic compound (64) 2.28g (5.71 mmol) of intermediate field (65) 
and 0.1 33g (OJOOmmol) of p-toluenesulfonic-acid monohydrates were dissolved 
in acetone 300ml and 25ml of water, and it flowed back for 2 hours. An acetone 
is distilled off and it is Na2 S04. After drying in a top, the silica gel 
chromatography (Wakogel C-300, toluene) refined and 1 .67g of yellow crystals 
of the specified substance (65) was obtained. 

[0216] The specified substance (65) was identified by this product, 1HNMR, and 
FAB-MS measurement (92% of yield). 

1HNMR (CDCI3) - delta (ppm):2.97 (6H, s), 6.71 (2H, d) and 6.93 (2H, s), 
7.07-7.34 (7H, m), and 7.63 (2H, d) and 9.76 (1H, s) - this product 1HNMR 
spectrum is shown in drawing 23. 

[0217] (3) Washed synthetic NaH(60% mineral oil distribution)9.54mmol of 
bis(amino styryl) benzenoid (structure expression (16) -3) twice by the hexane, 
anhydrous THFIOml was made to suspend, and it stirred on an ice bath and 
under nitrogen-gas-atmosphere mind. Compound (58) 1.59mmol and 70ml of 



compound (65) 1.14g (3.60mmol) anhydrous THF solutions were dropped over 
15 minutes, and it stirred at the room temperature after that for 12 hours. Na2 
S04 after quenching reaction mixed liquor on little ice and washing with 
saturation brine It dried in the top. Except for the source material, it recrystallized 
[ hexane / toluene-] with the alumina column chromatography (300mesh, 
toluene:THF=5:1), and 1.02g ((16) -3) of specified substance was obtained. 
[0218] The specified substance ((16) -3) was identified by this product, 1HNMR, 
and FAB-MS measurement (88% of yield), moreover -- the ~ 1HNMR spectrum 
is shown in drawing 24 and the following. 

1HNMR(DMSO-d6) delta(ppm): 2.91 (12H, s), 6.75 (4H, d) and 6.88 (4H, s), 
6.98-7.13 (7H, m), 7.30 (4H, d), 7.47 (4H, d), 7.59 (2H, d), 8.42 (2H, s) [0219] 
499nm and the fluorescence maximum wave length of the visible 
absorption-maximum wavelength of the toluene solution of this product were 
620nm. 

[0220] an example 20 -- <the synthetic example [0221] of 1, 4-screw 
[2-[4-(N-4-methoxypheny-N-phenyl) aminophenyl] ethenyl]-2, 3 and 5, and 
6-tetrafluoro benzene (structure expression (40) -1)> 
[Formula 269] 

[0222] The (2, 3, 5, and 6-tetrafluoro benzene)-1 and 4-diyl-screw (methane 
phosphonic acid diethyl ester) (47.6mg, 0.105mmol) was added to the 



tetrahydrofuran (THF) suspension (3ml) of sodium hydride (the letter of 60% 
mineral-oil suspension, 104mg, 2.59mmol), and it stirred under the room 
temperature for 10 minutes. The benzaldehyde 
(4-N-methoxypheny-N-phenylamino) (108mg, 0.356mmol) was added to this 
mixture, and it stirred under the room temperature for 5 hours. After adding a 
methanol (0.5ml) to the obtained mixture, the saturated ammonium chloride 
solution was added and ethyl acetate extracted 3 times. 
[0223] The produced organic layer was dried and filtered with washing and 
anhydrous sodium sulfate with water and saturation brine. Under reduced 
pressure of a filtrate, it condensed, the column chromatography (silica gel, an 
expansion solution:hexane / ethyl acetate = 5/1) refined the obtained residue, 
and the product ((40) -1) (66.9mg, 85% of yield) was obtained as a yellow 
orange crystal. In addition, identification of this product 1HNMR and FAB-MS 
measurement performed. 

[0224] The visible absorption-maximum wavelength of the THF solution of this 
product was 438nm, and firefly luminescence wavelength was 542nm. 
[0225] an example 21 ~ <the synthetic example [0226] of 1, 4-screw 
[2-[4-(N-diphenyl) aminophenyl] ethenyl]-2, 3 and 5, and 6-tetrafluoro benzene 
(structure expression (40) -2)> 
[Formula 270] 



[0227] Sodium hydride (letter of 60% mineral-oil suspension, 153mg, 3.84mmol), 
(2, 3, 5, and 6-tetrafluoro benzene)-"!, 4-diyl-screw (methane phosphonic acid 
diethyl ester) (115mg, 0.256mmol), N, and N-diphenylamino benzaldehyde 
(245mg, 0.897mmol) is used, and it is an example 20. It compounded by the 
same approach. 

[0228] Consequently, the product (structure expression (40) -2) (150mg, 85% of 

yield) was obtained as a yellow orange crystal. In addition, identification of this 

product 1HNMR and FAB-MS measurement performed. 

[0229] The visible absorption-maximum wavelength of the THF solution of this 

product was 428nm, and firefly luminescence wavelength was 522nm. 

[0230] an example 22 ~ <the synthetic example [0231] of 1, 4-screw 

[2-[4-(N-4-methylphenyl-N-phenyl) aminophenyl] ethenyl]-2, 3 and 5, and 

6-tetrafluoro benzene (structure expression (40) -3)> 

[Formula 271] 

[0232] It compounded by the same approach as an example 20 using sodium 
hydride (the letter of 60% mineral-oil suspension, 160mg, 4.01 mmol), (2, 3, 5, 
and 6-tetrafluoro benzene)-1, the 4-diyl-screw (methane phosphonic acid diethyl 
ester) (90.3mg, 0.201 mmol), and the [4-(N-4-methylphenyl)-N-phenyl] amino 
benzaldehyde (202mg, 0.702mmol). 

[0233] Consequently, the product (structure expression (40) -3) (115mg, 80% of 



yield) was obtained as a yellow orange crystal. In addition, identification of this 

product 1HNMR and FAB-MS measurement performed. 

[0234] The visible absorption-maximum wavelength of the THF solution of this 

product was 433nm, and firefly luminescence wavelength was 532nm. 

[0235] an example 23 - <the synthetic example [0236] of 1, 4-screw 

[2-[4-(N-4-t-buthylphenyl-N-phenyl) aminophenyl] ethenyl]-2, 3 and 5, and 

6-tetrafluoro benzene (structure expression (40) -4)> 

[Formula 272] 

[0237] It compounded by the same approach as an example 20 using sodium 
hydride (the letter of 60% mineral-oil suspension, 185mg, 4.63mmol), (2, 3, 5, 
and 6-tetrafluoro benzene)-1, the 4-diyl-screw (methane phosphonic acid diethyl 
ester) (69.7mg, 0.155mmol), and the [4-(N-t-buthylphenyl)-N-phenyl] amino 
benzaldehyde (203mg, 0.619mmol). 

[0238] Consequently, the product (structure expression (40) -4) (74.3mg, 60% of 

yield) was obtained as a yellow orange crystal. In addition, identification of this 

product 1HNMR and FAB-MS measurement performed. 

[0239] The visible absorption-maximum wavelength of the THF solution of this 

product was 433nm, and firefly luminescence wavelength was 532nm. 

[0240] an example 24 - <the synthetic example [0241] of 1, 4-screw 

[2-[4-(N-4-t-butoxy phenyl-N-phenyl) aminophenyl] ethenyl]-2, 3 and 5, and 



6-tetrafluoro benzene (structure expression (40) -5)> 
[Formula 273] 

[0242] sodium hydride (the letter of 60% mineral-oil suspension, 113mg, 
2.83mmol) - (- two - three - five - six - tetrafluoro -- benzene --) - one - four - 
diyl - a screw (methane phosphonic acid diethyl ester) (45.5mg, 0.101mmol) - 
[ - N - four - t - butoxy one - phenyl - ] - N - phenyl - ] - amino -- a 
benzaldehyde (132mg, 0.385mmol) - using -- the same approach as an 
example 20 - having compounded . 

[0243] Consequently, the product (structure expression (40) -5) (54.8mg, 65% of 

yield) was obtained as a yellow orange crystal. In addition, identification of this 

product 1HNMR and FAB-MS measurement performed. 

[0244] The visible absorption-maximum wavelength of the THF solution of this 

product was 435nm, and firefly luminescence wavelength was 537nm. 

[0245] an example 25 ~ <the synthetic example [0246] of 1 , 4-screw [2-[4-N and 

N-bis(4-methylphenyl) aminophenyl] ethenyl]-2, 3 and 5, and 6-tetrafluoro 

benzene (structure expression (40) -6)> 

[Formula 274] 

[0247] It compounded by the same approach as an example 20 using sodium 
hydride (the letter of 60% mineral-oil suspension, 237mg, 5.78mmol), (2, 3, 5, 
and 6-tetrafluoro benzene)-1 , the 4-diyl-screw (methane phosphonic acid diethyl 



ester) (260mg, 0.578mmol), and the [bis--N-(4-methylphenyl)] amino 
benzaldehyde (522mg, 1.73mmol). 

[0248] Consequently, the product (structure expression (40) -6) (241 mg, 56% of 

yield) was obtained as a yellow orange crystal. In addition, identification of this 

product 1HNMR and FAB-MS measurement performed. 

[0249] The visible absorption-maximum wavelength of the THF solution of this 

product was 440nm, and firefly luminescence wavelength was 537nm. 

[0250] an example 26 - <the synthetic example [0251] of 1 , 4-screw [2-[4-N and 

N-bis(4-methoxypheny) aminophenyl] ethenyl]-2, 3 and 5, and 6-tetrafluoro 

benzene (structure expression (40) -7)> 

[Formula 275] 

[0252] It compounded by the same approach as an example 20 using sodium 
hydride (the letter of 60% mineral-oil suspension, 186mg, 4.65mmol), (2, 3, 5, 
and 6-tetrafluoro benzene)-1, the 4-diyl-screw (methane phosphonic acid diethyl 
ester) (110mg, 0.245mmol), and the [bis-N-(4-methoxypheny)] amino 
benzaldehyde (253mg, 0.759mmol). 

[0253] Consequently, the product (structure expression (40) -7) (118mg, 62% of 
yield) was obtained as a yellow orange crystal. In addition, identification of this 
product 1 HNMR and FAB-MS measurement performed. 
[0254] The visible absorption-maximum wavelength of the THF solution of this 



product was 446nm, and firefly luminescence wavelength was 560nm. 
[0255] Example 27 this example is R1 among the above-mentioned compounds 
of a general formula [I], and R4. It is a 3-ethoxy phenyl group R6 and R8 It is the 
example which produced the organic electroluminescence devices of single 
hetero structure, using the compound with a cyano group of following 
structure-expression (16)-1 as an electron hole transportability luminescent 
material. 
[0256] 

[Formula 276] 

[0257] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and the compound of above-mentioned 
structure-expression (16)-1 was formed as an electron hole transportation layer 
(********) in thickness of 50nm under the vacuum of 10 - 4 or less Pa with the 
vacuum deposition method. The vacuum evaporationo rate was carried out in 
0.1nm/second. 

[0258] Furthermore, Alq3 (tris (eight quinolinol) aluminum) of the following 
structure expression was vapor-deposited in contact with the electron hole 



transportation layer as an electronic transportation ingredient. Alq3 from - 
thickness of this becoming electron transport layer was also set to 50nm, and 
the vacuum evaporationo rate was carried out in 0.2nm/second. 
[0259] 

[Formula 277] 

[0260] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 47 by 
the example 27. 

[0261] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 27 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, as 
shown in drawing 25, it obtained the spectrum which has a luminescence peak 
in 620nm. The spectroscope which used the photodiode array by the Otsuka 
electronic company as the detector was used for spectrometry. Moreover, when 
the electrical-potential-difference-measurement of luminance is performed, as it 
is shown in drawing 27, they are 10000 cd/m2 at 8V. Brightness was obtained. 
[0262] After producing these organic electroluminescence devices, although it 



was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 4000 hours until 
brightness was halved. 

[0263] Example 28 this example is R1 among the above-mentioned compounds 
of a general formula [I], and R4. It is a 3-ethoxy phenyl group R6 and R8 It is the 
example which produced the organic electroluminescence devices of single 
hetero structure, using the compound with a cyano group of above-mentioned 
structure-expression (16)-1 as an electronic transportability luminescent material. 
[0264] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 1 0Onm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD (alpha-naphthylphenyl 
diamine) of the following structure expression was formed as an electron hole 
transportation layer in thickness of 50nm under the vacuum of 10 - 4 or less Pa 
with vacuum evaporation technique. The vacuum evaporationo rate was carried 
out in 0.1nm/second. 
[0265] 



[Formula 278] 

[0266] Furthermore, the compound of above-mentioned structure-expression 
(16)-1 was vapor-deposited in contact with the electron hole transportation layer 
as an electronic transportation ingredient. The above-mentioned structure 
expression (16) Thickness of the electron transport layer (********) which 
consists of a compound of -1 was also set to 50nm, and the vacuum 
evaporationo rate was carried out in 0.2nm/second. 

[0267] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 47 by 
the example 28. 

[0268] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 28 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 28, as shown in drawing 26, it obtained the spectrum which has a 
luminescence peak in 620nm. Moreover, when the 
electrical-potential-difference-measurement of luminance is performed, as it is 
shown in drawing 28, they are 8000 cd/m2 at 8V. Brightness was obtained. 



[0269] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 3500 hours until 
brightness was halved. 

[0270] Example 29 this example is R1 among the above-mentioned compounds 
of a general formula [I], and R4. It is a 3-ethoxy phenyl group R6 and R8 It is the 
example which produced the organic electroluminescence devices of double 
hetero layer structure, using the compound with a cyano group of 
above-mentioned structure-expression (16)-1 as a luminescent material. 
[0271] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed as an electron hole transportation layer in 
thickness of 30nm under the vacuum of 10 - 4 or less Pa with the vacuum 
deposition method. The vacuum evaporationo rate was carried out in 
0.2nm/second. 



[0272] Furthermore, the compound of above-mentioned structure-expression 
(16)-1 was vapor-deposited in contact with the electron hole transportation layer 
as a luminescent material. The above-mentioned structure expression (16) 
Thickness of the luminous layer which consists of a compound of -1 was also set 
to 30nm, and the vacuum evaporationo rate was carried out in 0.2nm/second. 
[0273] Furthermore, it is Alq3 of the above-mentioned structure expression as an 
electronic transportation ingredient. It vapor-deposited in contact with the 
luminous layer. Alq3 Thickness was set to 30nm and the vacuum evaporationo 
rate was carried out in 0.2nm/second. 

[0274] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 48 by 
the example 30. 

[0275] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 29 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 620nm. When the 
electrical-potential-difference-measurement of luminance was performed, they 



are 1 1 000 cd/m2 at 8V. Brightness was obtained. 

[0276] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 5000 hours until 
brightness was halved. 

[0277] Changed to alpha-NPD as an example 30 electron-hole transportability 
ingredient, and TPD (triphenyl diamine derivative) of the following structure 
expression was used, and also lamination and the forming-membranes method 
produced organic electroluminescence devices based on the example 28. 
[0278] 

[Formula 279] 

[0279] The organic electroluminescence devices of this example also presented 
luminescence of the same red as an example 29. The spectrum was in 
agreement with the spectrum of the organic electroluminescence devices of an 
example 29 as a result of spectrometry. 

[0280] It is the example which produced the organic electroluminescence 
devices of single hetero structure like the example 27 except this, using the 
compound of following structure-expression (16)-2 with which example 31 this 



example had 3-methoxypheny radical in R14, R15, R16, and R17 among the 
above-mentioned compounds of a general formula [II], and had a cyano group in 
R19 and R21 as an electron hole transportability luminescent material. 
[0281] 

[Formula 280] 

[0282] Forward bias direct current voltage was applied to the organic 
electroluminescence devices of this example under nitrogen-gas-atmosphere 
mind, and the luminescence property was evaluated. The luminescent color was 
red, and as a result of performing spectrometry, as shown in drawing 29, it 
obtained the spectrum which has a luminescence peak in 650nm. The 
spectroscope which used the photodiode array by the Otsuka electronic 
company as the detector was used for spectrometry. Moreover, when the 
electrical-potential-difference-measurement of luminance is performed, as it is 
shown in drawing 31, they are 1200 cd/m2 at 9.5V. Brightness was obtained. 
[0283] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 200 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 1000 hours until 
brightness was halved. 



[0284] It is the example which produced the organic electroluminescence 
devices of single hetero structure like the example 28 except this, using the 
compound of above-mentioned structure-expression (16)-2 with which example 
32 this example had 3-methoxypheny radical in R14, R15, R16, and R17 among 
the above-mentioned compounds of a general formula [II], and had a cyano 
group in R19 and R21 as an electronic transportability luminescent material. 
[0285] Forward bias direct current voltage was applied to the organic 
electroluminescence devices of this example under nitrogen-gas-atmosphere 
mind, and the luminescence property was evaluated. The luminescent color was 
red, and as a result of performing spectrometry like an example 28, as shown in 
drawing 30, it obtained the spectrum which has a luminescence peak in 650nm. 
Moreover, when the electrical-potential-difference-measurement of luminance is 
performed, as it is shown in drawing 32, they are 600 cd/m2 at 10.5V. Brightness 
was obtained. 

[0286] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 200 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 700 hours until 
brightness was halved. 



[0287] It is the example which produced the organic electroluminescence 
devices of double hetero layer structure like the example 29 except this, using 
the compound of above-mentioned structure-expression (16)-2 with which 
example 33 this example had 3-methoxypheny radical in R14, R15, R16, and 
R17 among the above-mentioned compounds of a general formula [II], and had 
a cyano group in R19 and R21 as a luminescent material. 
[0288] Forward bias direct current voltage was applied to the organic 
electroluminescence devices of this example under nitrogen-gas-atmosphere 
mind, and the luminescence property was evaluated. The luminescent color was 
red, and as a result of performing spectrometry, it obtained the spectrum which 
has a luminescence peak in 650nm. When the 
electrical-potential-difference-measurement of luminance was performed, they 
are 1800 cd/m2 at 8.5V. Brightness was obtained. 

[0289] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 200 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 1500 hours until 
brightness was halved. 

[0290] Changed to alpha-NPD as an example 34 electron-hole transportability 



ingredient, and TPD (triphenyl diamine derivative) of the above-mentioned 
structure expression was used, and also lamination and the forming-membranes 
method produced organic electroluminescence devices based on the example 
32. 

[0291] The organic electroluminescence devices of this example also presented 
luminescence of the same red as an example 32. The spectrum was in 
agreement with the spectrum of the organic electroluminescence devices of an 
example 33 as a result of spectrometry. 

[0292] It is the example which produced the organic electroluminescence 
devices of single hetero structure like the example 27 except this, using the 
compound of following structure-expression (16)-3 with which example 35 this 
example had 3-dimethylaminophenyl radical in R27 and R30 among the 
above-mentioned compounds of a general formula [III], and had a cyano group 
in R32 and R34 as an electron hole transportability luminescent material. 
[0293] 

[Formula 281] 

[0294] Forward bias direct current voltage was applied to the organic 
electroluminescence devices of this example under nitrogen-gas-atmosphere 
mind, and the luminescence property was evaluated. The luminescent color was 
red, and as a result of performing spectrometry, as shown in drawing 33, it 



obtained the spectrum which has a luminescence peak in 640nm. The 
spectroscope which used the photodiode array by the Otsuka electronic 
company as the detector was used for spectrometry. Moreover, when the 
electrical-potential-difference-measurement of luminance was performed, as 
shown in drawing 35, the brightness of 6000 cd/m2 was obtained by 8V. 
[0295] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 3800 hours until 
brightness was halved. 

[0296] It is the example which produced the organic electroluminescence 
devices of single hetero structure like the example 28 except this, using the 
compound of above-mentioned structure-expression (16)-3 with which example 
36 this example had 3-dimethylaminophenyl radical in R27 and R30 among the 
above-mentioned compounds of a general formula [III], and had a cyano group 
in R32 and R34 as an electronic transportability luminescent material. 
[0297] Forward bias direct current voltage was applied to the organic 
electroluminescence devices of this example under nitrogen-gas-atmosphere 
mind, and the luminescence property was evaluated. The luminescent color was 



red, and as a result of performing spectrometry like an example 28, as shown in 
drawing 34, it obtained the spectrum which has a luminescence peak in 640nm. 
Moreover, when the electrical-potential-difference-measurement of luminance is 
performed, as it is shown in drawing 36, they are 5300 cd/m2 at 8V. Brightness 
was obtained. 

[0298] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 3200 hours until 
brightness was halved. 

[0299] It is the example which produced the organic electroluminescence 
devices of double hetero layer structure like the example 29 except this, using 
the compound of above-mentioned structure-expression (16)-3 with which 
example 37 this example had 3-dimethylaminophenyl radical in R27 and R30 
among the above-mentioned compounds of a general formula [III], and had a 
cyano group in R32 and R34 as a luminescent material. 

[0300] Forward bias direct current voltage was applied to the organic 
electroluminescence devices of this example under nitrogen-gas-atmosphere 
mind, and the luminescence property was evaluated. The luminescent color was 



red, and as a result of performing spectrometry, it obtained the spectrum which 
has a luminescence peak in 640nm. When the 
electrical-potential-difference-measurement of luminance was performed, they 
are 6800 cd/m2 at 8V. Brightness was obtained. 

[0301] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 4500 hours until 
brightness was halved. 

[0302] Changed to alpha-NPD as an example 38 electron-hole transportability 
ingredient, and TPD (triphenyl diamine derivative) of the above-mentioned 
structure expression was used, and also lamination and the forming-membranes 
method produced organic electroluminescence devices based on the example 
36. 

[0303] The organic electroluminescence devices of this example also presented 
luminescence of the same red as an example 36. The spectrum was in 
agreement with the spectrum of the organic electroluminescence devices of an 
example 36 as a result of spectrometry. 

[0304] Example 39 this example is an example which produced the organic 



electroluminescence devices of single hetero structure like the example 27 
except this, using the compound of following structure-expression (16)-4 which 
had a non-permuted naphthyl group in R40 and R43, and had a cyano group for 
the non-permuted phenyl group in R41 and R42 among the above-mentioned 
compounds of a general formula [IV] R45 and R47 as an electron hole 
transportability luminescent material. 
[0305] 

[Formula 282] 

[0306] Forward bias direct current voltage was applied to the organic 
electroluminescence devices of this example under nitrogen-gas-atmosphere 
mind, and the luminescence property was evaluated. The luminescent color was 
yellow, and as a result of performing spectrometry, as shown in drawing 37, it 
obtained the spectrum which has a luminescence peak in 578nm. The 
spectroscope which used the photodiode array by the Otsuka electronic 
company as the detector was used for spectrometry. Moreover, when the 
electrical-potential-difference-measurement of luminance was performed, as 
shown in drawing 40, the brightness of 6500 cd/m2 was obtained by 8V. 
[0307] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 



current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 4000 hours until 
brightness was halved. 

[0308] Example 40 this example is an example which produced the organic 
electroluminescence devices of single hetero structure like the example 28 
except this, using the compound of above-mentioned structure-expression 
(16)-4 which had a non-permuted naphthyl group in R40 and R43, and had a 
cyano group for the non-permuted phenyl group in R41 and R42 among the 
above-mentioned compounds of a general formula [IV] R45 and R47 as an 
electronic transportability luminescent material. 

[0309] Forward bias direct current voltage was applied to the organic 
electroluminescence devices of this example under nitrogen-gas-atmosphere 
mind, and the luminescence property was evaluated. The luminescent color was 
yellow, and as a result of performing spectrometry like an example 39, as shown 
in drawing 38, it obtained the spectrum which has a luminescence peak in 
578nm. Moreover, when the electrical-potential-difference-measurement of 
luminance is performed, as it is shown in drawing 41 , they are 5900 cd/m2 at 8V. 
Brightness was obtained. 

[0310] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 



degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 3500 hours until 
brightness was halved. 

[0311] Example 41 this example is an example which produced the organic 
electroluminescence devices of double hetero layer structure like the example 
29 except this, using the compound of above-mentioned structure-expression 
(16)-4 which had a non-permuted naphthyl group in R40 and R43, and had a 
cyano group for the non-permuted phenyl group in R41 and R42 among the 
above-mentioned compounds of a general formula [IV] R45 and R47 as a 
luminescent material. 

[0312] Forward bias direct current voltage was applied to the organic 
electroluminescence devices of this example under nitrogen-gas-atmosphere 
mind, and the luminescence property was evaluated. The luminescent color was 
yellow, and as a result of performing spectrometry, as shown in drawing 39, it 
obtained the spectrum which has a luminescence peak in 578nm. When the 
electrical-potential-difference-measurement of luminance is performed, as it is 
shown in drawing 42, they are 7500 cd/m2 at 8V. Brightness was obtained. 
[0313] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 



degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 5000 hours until 
brightness was halved. 

[0314] Changed to alpha-NPD as an example 42 electron-hole transportability 
ingredient, and TPD (triphenyl diamine derivative) of the above-mentioned 
structure expression was used, and also lamination and the forming-membranes 
method produced organic electroluminescence devices based on the example 
40. 

[0315] The organic electroluminescence devices of this example also presented 
luminescence of the same yellow as an example 40. The spectrum was in 
agreement with the spectrum of the organic electroluminescence devices of an 
example 40 as a result of spectrometry. 

[0316] Example 43 this example is R1 among the above-mentioned compounds 
of a general formula [I], and R4. Non-permuted phenyl group R2 and R3 It is the 
example which produced the organic electroluminescence devices of single 
hetero structure like the example 28 except this, using the compound with t-butyl 
of following structure-expression (16)-8 as an electronic transportability 
luminescent material. 
[0317] 



[Formula 283] 

[0318] Forward bias direct current voltage was applied to the organic 
electroluminescence devices of this example under nitrogen-gas-atmosphere 
mind, and the luminescence property was evaluated. The luminescent color was 
orange, and as a result of performing spectrometry like an example 39, as 
shown in drawing 43, it obtained the spectrum which has a luminescence peak 
in 580nm. Moreover, when the electrical-potential-difference-measurement of 
luminance was performed, they are 300 cd/m2 at 8V. Brightness was obtained. 
[0319] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 

[0320] Example 44 this example is R1 among the above-mentioned compounds 
of said general formula [I], and R4. It is a non-permuted phenyl group R2 and R3 
It is the example which produced the organic electroluminescence devices of 
single hetero structure like the example 43 except this, using the compound with 
a tertiary butoxy radical of following structure-expression (16)-9 as an electronic 
transportability luminescent material. 
[0321] 

[Formula 284] 

[0322] Forward bias direct current voltage was applied to the organic 



electroluminescence devices of this example under nitrogen-gas-atmosphere 
mind, and the luminescence property was evaluated. The luminescent color was 
red, and as a result of performing spectrometry like an example 39, as shown in 
drawing 44, it obtained the spectrum which has a luminescence peak in 628nm. 
Moreover, when the electrical-potential-difference-measurement of luminance 
was performed, they are 15 cd/m2 at 7.5V. Brightness was obtained. 
[0323] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. 
[0324] 

[Function and Effect of the Invention] The 1st and 2nd compounds of this 
invention can be effectively used depending on the substituent introduced as an 
organic luminescent material which shows strong luminescence of yellow - red 
or green - red, it is the matter which has a high glass transition point and the high 
melting point, and it excels in electric, thermal, or chemical stability, and it is 
amorphous and a vitreous state can be formed easily, and also have 
sublimability and can also form the uniform amorphous film with vacuum 
deposition etc. while excelling in thermal resistance. Moreover, the compound of 
this invention can be manufactured by the general and efficient approach 
through the synthetic intermediate field of this invention. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is 1HNMR spectrum Fig. of the bis(amino styryl) benzenoid 
(structure expression (16) -1) of this invention. 

[Drawing 2] It is 1HNMR spectrum Fig. of the bis(amino styryl) benzenoid 
(structure expression (16) -2) of this invention. 

[Drawing 3] It is 1HNMR spectrum Fig. of the bis(amino styryl) benzenoid 
(structure expression (16) -4) of this invention. 

[Drawing 4] 4-[N as a synthetic intermediate product of this invention, and N-JI 
(4-methoxypheny) amino] It is 1 HNMR spectrum Fig. of a benzaldehyde 
(structure expression (27) -2). 

[Drawing 5] It is 1 HNMR spectrum Fig. of N as a synthetic intermediate product 
of this invention, and N-JI (4-methoxypheny) aniline (structure expression (36) 
-2). 

[Drawing 6] The N-(1-phenyl)-N-(4-ethoxy phenyl) aniline as synthetic 
intermediate field of this invention (structure expression (36) -1) (it is 1 HNMR 
spectrum Fig.) 



[Drawing 7] It is 1 HNMR spectrum Fig. of 2 as a synthetic intermediate product 
of this invention, and 5-JI (bromomethyl) tele phthalonitrile (structure expression 
(35a)). 

[Drawing 8] It is 1 HNMR spectrum Fig. of N-(p-toluyl)-N as a synthetic 
intermediate product of this invention, and N-diphenylamine (structure 
expression (36) -6). 

[Drawing 9] 4-[N-(p-toluyl)-N-phenylamino] as a synthetic intermediate product 
of this invention It is 1 HNMR spectrum Fig. of a benzaldehyde (structure 
expression (27) -6). 

[Drawing 10] It is 1HNMR spectrum Fig. of the bis(amino styryl) benzenoid 
(structure expression (16) -6) of this invention. 

[Drawing 1 1] N as synthetic intermediate field of this invention, N - (it is 1 HNMR 
spectrum Fig. of p-toluyl-N-phenylamine (structure expression (36) -7).) 
[Drawing 12] 4-[N as a synthetic intermediate product of this invention, and N-JI 
(p-toluyl) amino] It is 1 HNMR spectrum Fig. of a benzaldehyde (structure 
expression (27) -7). 

[Drawing 13] It is 1HNMR spectrum Fig. of the bis(amino styryl) benzenoid 
(structure expression (16) -7) of this invention. 

[Drawing 14] Acetal compound as synthetic intermediate field of this invention 
(structure expression (53)) It is 1HNMR spectrum Fig. 



[Drawing 15] Compound as synthetic intermediate field of this invention 
(structure expression (55)) It is 1HNMR spectrum Fig. 

[Drawing 16] Acetal compound as synthetic intermediate field of this invention 
(structure expression (56)) It is 1 HNMR spectrum Fig. 

[Drawing 17] Aldehyde compound as a synthetic intermediate product of this 
invention (structure expression (57)) It is 1HNMR spectrum Fig. 
[Drawing 18] Bis(amino styryl) benzenoid of this invention (structure expression 
(16) -9) It is 1HNMR spectrum Fig. 

[Drawing 19] Amine compound as synthetic intermediate field of this invention 
(structure expression (61)) It is 1HNMR spectrum Fig. 

[Drawing 20] Aldehyde compound as a synthetic intermediate product of this 
invention (structure expression (62)) It is 1HNMR spectrum Fig. 
[Drawing 21] Bis(amino styryl) benzenoid of this invention (structure expression 
(16) -8) It is 1HNMR spectrum Fig. 

[Drawing 22] Acetal compound as synthetic intermediate field of this invention 
(structure expression (64)) It is 1HNMR spectrum Fig. 

[Drawing 23] Aldehyde compound as a synthetic intermediate product of this 
invention (structure expression (65)) It is 1HNMR spectrum Fig. 
[Drawing 24] Bis(amino styryl) benzenoid of this invention (structure expression 
(16) -3) It is 1HNMR spectrum Fig. 



[Drawing 25] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the example 27 of this invention. 

[Drawing 26] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the **** example 28. 

[Drawing 27] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 27. 

[Drawing 28] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 28. 

[Drawing 29] It is the emission spectrum Fig. of the organic electroluminescence 

devices by the **** example 31. 

[Drawing 30] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the **** example 32. 

[Drawing 31] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 31. 

[Drawing 31] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 32. 

[Drawing 32] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 32. 

[Drawing 33] It is the emission spectrum Fig. of the organic electroluminescence 

devices by the **** example 35. 



[Drawing 34] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the **** example 36. 

[Drawing 35] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 35. 

[Drawing 36] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 36. 

[Drawing 37] It is the emission spectrum Fig. of the organic electroluminescence 

devices by the **** example 39. 

[Drawing 38] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the **** example 40. 

[Drawing 39] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the **** example 41 . 

[Drawing 40] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 39. 

[Drawing 41] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 40. 

[Drawing 42] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 41 . 

[Drawing 43] It is the emission spectrum Fig. of the organic electroluminescence 

devices by the **** example 43. 



[Drawing 44] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the **** example 44. 

[Drawing 45] It is the important section outline sectional view of the organic 
electroluminescence devices based on this invention. 

[Drawing 46] It is the important section outline sectional view of organic 
electroluminescence devices besides ****. 

[Drawing 47] It is the important section outline sectional view of 
electroluminescence devices besides ****. 

[Drawing 48] It is the important section outline sectional view of 
electroluminescence devices besides ****. 

[Drawing 49] It is the block diagram of the multi or the full color flat-surface 
display using **** organic electroluminescence devices. 
[Description of Notations] 

1 [ - A protective coat, 5, 5a, 5b / - An organic layer, 6 / - An electron hole 
transportation layer, 7 / - An electron transport layer, 8 / - A power source, 10 / 
- An electron hole transportation layer, 11 / - A luminous layer, 12 / - An 
electron transport layer, 14 / - A luminance-signal circuit, 15 / - A control circuit, 
20 / -- Luminescence light, A B C, D / - Organic electroluminescence devices ] - 
A substrate, 2 - A transparent electrode (anode plate), 3 -- Cathode, 4 



